
THE JOURNAL 

OF THE 

ministry of agriculture 

Vol. XXIX. No. 3. 


JUNE, 1922. 


NOTES FOR THE MONTH. 

In his Budget Statement made on 1st May in the House of 
Commons, the Chancellor of the Exchequer proposed an impor- 
tant alteration in the assessment of farmers’ 

Incom Tax Income Tax under Schedule B. 

Assuming that the Chancellor’s proposals 
become law, the profits for the year 1922-23 will he reckoned' 
as equal to the rent or annual value of the land, instead of twice 
the value. The position will thus revert to what it was prior 
to the financial year 1918-19. One effect of this will be that 
many farmers whose assessed income, under the assessment that 
lias been operative for the last four years, was sufficient to make 
them liable to Income Tax, will be exempt this year. 

Furthermore, if a farmer can prove at the end of the year 
that he has not made a profit equal to the annual value of his 
land he can claim to pay on the actual profit, or alternatively he 
can elect to be assessed under Schedule D, that is, on the 
average of his actual profits for the three previous years. In 
both these cases, however, the production of accounts will be 
necessary in order to show what the actual profits were. 

* * * * * 

their exhaustive review of the Trade Board system the 
Committee appointed by the Minister of Labour have examined 
Report of the length the fundamental reasons 

Committee on the principle of a legal mini- 

Trade Boards wages. Although the Com- 

mittee consider that the State is entitled 
to hike action to prevent the unfair oppression of individual 
^'orivei-s, they are of opinion that it is impossible for a State- 
appointed body to regulate wages throughout an industry without 
causing a certain amount of injury both to employers and 
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Report of Committee on Trade Boards, 


employed. The Committee observe that unfortunately for the 
Trade Board system many, of the increases settled by the Boards 
came into operation when trade w^as falling. 

Within certain limits an increase in cost of production can be 
“ passed on ” to the consumer, but in time the poij^t is Teaclied 
where the consumer ceases to buy and decline in trade follows, 
accompanied by discharge of workers — a result which is much 
mere quickly reached where 'the trade is subject to foreign coin- 
petition. On the other hand, in many cases Trade Boards have 
afforded protection to the good employer, able and willing to pay 
a reasonable rate of wages, from unscrupulous competitors who 
are prepared to take unfair advantage of the economic necessities 
of the workers. Speaking generally the Committee are (if 
opinion that the Boards have succeeded in abolishing the grosser 
forms of underpayment. 

The Committee are satisfied that the establishment of (he 
Trade Boards has had a valuable indirect advantage in impniv- 
ing relations between employers and workers. In trades 
which no machinery for Joint negotiations previously existed, iJie 
working of the Trade Board Acts, by bringing the two siti-s 
^ together to discuss the wages question round a table, has hi 
many cases enabled each side to understand something of the 
other’s point of view, and has so contributed to the growth of 
mure satisfactory relations between tiie two sides and li;3 
undfuibtedly had the effect of strengthening the respective 
organisations. 

Although the Committee consider that the Trade Board syst m 
should be retained, they express the opinion that the time hsS 
come when Parliament should determine certain general prin- 
ciples upon which the Boards should work. In the Committve's 
view a clear distiiKdioii should be drawn between the use of the 
coercive powers of the State to insist on the payment of a 
subRistence wage, and the use of those powers to secure the psy 
ment of higher rates of wages for skilled workers. “ It is one 
thing to say that an employer shall not pay an adult worker a 
sum insufficient for his maintenance ” . . . *' but any 

further regulation of wages should be left as far as possiltlo to 
the processes of negotiation and collective bargaining.” 
these grounds the Committee make the somewhat revolutioniuT 
proposal that Trade Boards in future should have two qoit^ 
separate fuiu.tions in fixing rates of wages. 

It is recommended that a Trade Board should in the first plnoe 
fix a generiil minimum rate of wages applicable to the lowest 
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^nide of worker in the industry. This rate of wages should 
approximate to the subsistence level in the place where the 
workers live and which the trade can bear. Kates of wages fixed 
oil this pnnciple should, in the Committee’s opinion, ^ntinue 
to be enforceable with all the authority of the law. Having thus 
secured for all the workers in a particular trade a legal subsist- 
ence wage, the Committee consider that the fixing of special 
r:)(es of wages for more skilled classes of workers in the trade 
slionld be a matter for agreement between the employers’ and 
walkers’ sides of the Trade Board, who should come to their 
decisions in these matters without the help of the ‘‘ appointed ” 
uif lit hers. 

llie Committee further make an important recommendation 
rhat these special rates of wages, when fixed, should not be 
aiuoinatically enforceable by law, but that the Trade Board 
viiould have power, if the two sides agi^ee, to ask the Minister 
of I aiboiir to confirm such rates on the principle laid down in the 
Coin Ih’oduction Acts (Kepeal) Act, which means that the con- 
Mniied rates would become an implied part of the terms of 
contract of all the workers concerned, and would be enforceable 
only by civil proceedings taken by the workers themselves (and 
net, as in the ease of the subsistence minimum wage, by quasi 
crimiiial proceedings taken by the Government). 

iu examining the question of permits of exemption the Com- 
aiiftee point out that the present Trade Board Acts do not provide 
lei ptimit^j being issued to a slow worker,” r.c,, the person 
wlio, while not subject to any infirmity or physical injury, is 
vet incapable, owing to some constitutional defect or to age or 
soiiic other cause, of earning the minimum wage fixed for the 
cuh Italy worker of his class. In the Committee’s opinion the 
pov.ei of i\ Trade Board to grant permits of exemption should 
not bo confined to cases of physical or mental infirmity, but 
diould be widened to include incapacity from any cause.^ The 
-Uiainittce acid that in view of the unavoidable delav in con- 
applications for permits, Trade Boards should have 
m gi-anting permits to make them operative from the date 
^'1 <Tpl>bcatIon. 

•^lotlior very inter{>sting recommendation of the Committee is 
w. liLide Boards should have power to fix a series of minimum 
Ch fo come into operation eontingentlx' on the occurrence of 
ylHnIic events. This power obviously would be very useful to 
ximxl which had decided on the principle of basic rates of 
and which would, having once dealt with the matter, be 
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prepared to leave the rates to rise or fall for a period in accord^ 
ance with the ofi&cial cost of living index figures. 

****** 


While steady progress was made during the period Ist April, 
1921, to 31st March, 1922, with regard to the administration of 
.the Rats and Mice (Destmction) Act, 1919, 


es rue ■ on 0 County and Metropolitan Boroughs, 

^ ’ Sanitary Authorities, and Town and Dis- 

trict Councils to which powers have been delegated by County 
Councils, the year was marked by many changes in respect of 
the administration of the Act by County Councils. This was due 
to the many efforts made to achieve economy, which compelled 
some Counties to dispense with the services of a whole>time Eat 
Officer, even although those services were shown to have been 
of groat assistance to occupiers throughout the country, and to 
have led to the proper observance of the Act. Moreover, the 
repeal of Part I of the Agriculture Act, 1920, with the subseqir 
termination of the appointments of Cultivation Officers, also 
affected the situation, as these officers had, in many cases, been 
appointed to carry out the work of Rat Officers in connection wilh 
their ordinary duties. 

There are now 559 Local Authorities responsible for the ad- 
ministration of the Act, i.e., 63 County Councils, 82 Comity 
Boroughs, 60 Port Sanitary Authorities, 28 Metropolitan 
Boroughs, the City of London and 325 Minor Authorities, of 
which, according to records in the possession of the Ministiy, 
only 16 County Councils (3 of these Councils have delegated 


powers to all Town and District Councils), 5 Port Sanitary 
Authorities and 91 Minor Authorities have not yet apponited 
an officer responsible for the administration of the Act. In 
addition, most of the Local Authorities that have not appointed 
Rat Officers, are taking some steps to secure the observance of 
the provisions of the Act, although their action has not taken a 
very concrete form. In view of the urgent need for economy tne 
Ministry has ceased to press for the appointment of 
Rat Officers, but is suggesting that some existing officer of 
Local Authority should undertake, in connection with his ordi- 
nary duties, the task of enforcing the provisions of the Act so 
far as it may be possible. 


A National Rat Week was held during the week Slst October 
to 7th November last, as a result of which at least 28 CountieSr 
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35 County Boroughs, 5 Port Sanitary Authorities, 7 Metropolitan 
Boroughs and 57 Minor Authorities, took action. On the other 
hand no special action was taken by 85 Authorities, the reason 
given in S3 instances being that rat destruction was a routine 
matter throughout the year, and that special action was, there- 
fore, not considered necessary or desirable. In 30 cases no 
reason at all was given as to why no steps had been taken to 
organise a Eat Week. Of the 127 Authorities which informed 
tlie Ministry that some action was taken, 44 took considerable 
pains to give the week great publicity, while 38 gave their own 
property, sewage farm, dumps, etc,, special attention. On the 
wliole, the National Eat Week may he said to have achieved its 
purpose in stimulating interest in rat and mouse destruction, 
and bringing once more before the public the fact that they 
are responsible for the destruction of any rats or mice infesting 
land or buildings in their occupation. 

During the year, 734 cases of infestation were brought to 
the notice of the Ministry, and in respect of these infestations 
action was taken by the responsible Local Authority in 388 eases, 
and the Ministry’s advice was followed with satisfactory results 
in 212 cases. 'During the year 1920, these figures were 317, 
135 and 37 respectively. The increase in the number of cases 
received during the year 1921 over those received during the 
previous year, is partly due to the fact that, for the first six 
months, the three assistant Technical Officers of the Ministry 
were very active throughout the country, and brought to the 
notice of the Ministry infestations that would otherwise not have 
been reported. The termination of their engagements on the 
31st December has greatly reduced the possibility of securing the 
proper administration of the Act, as, without definite evidence 
of infestation, the Ministry cannot bring pressure to bear upon 
backward Local Authorities, 

Luring the year, 101 tons of rat destructive bait were pre- 
pnied at the Ministry’s Factory. In addition the work in the 
Rat Bescarch Laboratory greatly increased, especially in respect 
of the number of experiments performed, and was productive 
of much useful information. Several promising lines of investi- 
gation were developed. The actual number of samples received 
or Pxamined was 186. In addition to chemical examinations 
1)08 r experiments were carried out on rats. 

Ibe analysis of these experiments would probably prove too 
^chnical to be of general Interest, but it may be stated that 
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not only were various baits and proprietary poisons tested, but 
many experiments were conducted to elucidate the active ageut 
in red squill and to obtain more eeidain information as to the 
minimum lethal dose, and the suitability of various squill 
poisons. Several scries of experiments were also carried owt 
to investigate the action of barium carbonate and other sorts 
of barium, but the results proved unexpectedly variable, and 
it is difficult to draw from them any satisfactory generalisation. 
Experiments were continued on the question of the palatabilitr 
of various vehicles, especially cereals. 

The number of premises treated by bait from the factory in 
1921-2 was 776 (compared with 295 in 1920-1), and the number 
(d treatments applied amounted to 1,644 (687 in 1920-1). In 
many cases the initial treatment resulted in the premises being 
completely freed from rats and mice, and 826 cases have been 
recorded in which treatment was very definitely successful. In 
the other cases the application of the bait proved- successful, 
and further treatment was requested. 

It is regretted that owing to the closing down of the Rat Bait 
Factory and Research Laboratory the services rendered and the 
research undertaken will have to cease. 


* * * * 


The Suppression 
of Weeds, 


part played by weeds In farm economy has long been 
recognised by practical farmers, and the Ministry has repeatedly 
directed attention to the subject since the 
year 1900, w'hen the leaflet on Charlock 
was first issued. Since that date a widely 
distributed leaflet (Weeds and their Supj)ression) has given con- 
densed information on the damage done by weeds, the manner 
of their distribution, and the general methods which may be 
brought into requisition in suppressing them. Other leaflets 
deal specifically with certain of the more troublesome weeds. 


Weeds of different species vary considerably in their life 
history and general vitality, and hence in the amount of 
damage they are able to accomplish. The measures necessary 
for their eradication vary accordingly. Some wild plants are 
of so little consequence to economic agriculture that they may 
be neglected; other species are harmful if plentiful; otliers 
may, if they once obtain a sure footing, prove an actual 
scourge, and involve very great labour, expense and loss; ^vhile 
yet others are injurious or even deadly poisonous to farm stock* 
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It cannot but be of great value to farmers and gardeners 
to be in a position to recognise weeds, and to have a knowledge 
of their life history and habits. Such a knowledge of a given ' 
weed will at the outset often enable one to judge whether it is 
likely to cause serious trouble, and will largely indicate what 
type of protective and remedial measures may most success- 
fully be adopted. 

Xcw leaflets on Eagwort and Spurrey have recently been 
issued by the l\Iinistry, and other weed leaflets have been 
i-erised. In order to place information on weeds in the hands of 
farmers and others in a convenient form, the whole of the 
leaflets so far issued have been brought together in a small 
volume of 86 pages.* This volume deals with seven species of 
fliistles, three species of couch or twitch, charlock, dodder, 
broom-rape, coltsfoot, docks and sorrels, yellow^ rattle, spurrey, 
ragwort, meadow saffron, corn marigold, goosefoot, corn cockle, 
stinging nettles and poppies. It also includes general leaflets 
on weeds and their suppression, seed testing, and injurious 
weed seeds in grasses and clovers harvested for seed in Britain. 

* * * * ^ * 

Si^vEEAL agreements of the Conciliation Committees expired 
during the last month, but in most cases the Committees eon- 
Conciliation have succeeded in aiTiving at new 

Committees to operate during the next few 

in Agriculture. ^^nglescy, where no agreement 

has existed for the last six months, the 
negotiations have at last )‘esulted in a settlement, and the Com- 
mittee have now arrived at an agreement to cover the half-yearly 
period up to 13th November. 

The total number of agreements in operation on 22nd May 
was 45. 

The agreements made since 22iid April are as follows : — 

Pt^riod. Wiigeg. ffoKrg per week. 

Beds and Hunts. Hp to 6th Oct., 192*2 7^d. per hr. Guar- 
anteed week of 
50 hr. 

Cheshire - - 30tli Sept, „ 36/-. Weekday 54 

overtime 9d. per 
hr. Sunday em- 
ployment lOd. 

per hr. 

* Collected Leaflets oit Weeds, price 8d. post free, from tlie Ministry’s 
Offices, 10, Whitehall Place, London, S.W.l. 
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Area. Period, 

Durham - - Until such time that 

one side gives notice 
of alteration. 


Hours per v;eek 

50 


Leicester — Up to 30th Sept,, 1922 

Ashhj Bosworth, 

Hinckley and 
Atlierstone. 


Somerset 


Stafford 


30th Sept., ,, 


30th Sept., ,, 


Wiltshire 


- Up to 29th Sept., 1922 


Anglesey - Up to 13th Xov., 1922 
Brecon and Had- ,, ,, 1st ,, ,, 

nor 


54 


54 


Wages. 

35/-. Weekday 
overtime lOd. per 
hr. Sunday em- 
plojunent 1/- per 

hr. 

34/-. Weekday 
overtime 8d, per 
hr. Sunday em- 
ployment 1/- per 
hr. 

32/-. Weekday 
overtime 8d. per 
lir. Sunday em- 
ployment l/-per 
hr. 

7|d. per hr. up to 
60 hr. per week. 

Guaranteed week 
of 50 hr. Em- 
ployment in ex- 
cess of 60 hr. and 
Sunday employ- 
ment 9d. per lu’. 

30/- All overtime 
8d. per hr. 

30/- 

7^d. per hr. up to ,, 

60 hr. Guaran- 
teed* week of 52 
hr. Employ- 
ment in excess of 
60 hr, and Sun- 
day employment 
time and a quar- 
ter. 

Full particulars of the agreement; for any particular area will 
be furnished on application to the Ministry. 


62 


56 


The average of the prices in April of all descriptions of iigti- 
culturai produce at markets in England and Wales was 68 pet 
The Apriculfiiral pre-war level, as against 

Index^Number cent, in March and 141 per cent, 

in April last year. 

The percentage increase during each month from January, 
1919, as compared with the pre-war years is shown in the 
following table : — " ' 
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Percenlage Increase. 


MorUh. 

1919. 

1920. 

1921. 

1922. 


Per eerit. 

pgr cerii. 

• Per C€7U, 

Per cent. 

January ... 

148 

213 

186 

77 

February ... 

150 

205 

... 172 

83 

March 

150 

199 

158 

... ,82 

April 

153 

... ■ 199 

141 

... 68 

May 

132 

169 

112 

... — 

June 

128 

164 

102 

— 

July 

141 

174 

... -100 

— 

August 

138 

177 

116 

— 

September... 

148 

181 

105 

— 

October ... 

166 

191 

90 

— 

November... 

182 

197 

84 

— 

December ... 

207 

194 

82 

— 


The fall in April is mainly due to the decrease in the price 
of milk, the average price received by milk producers, after 
allowing for the improvement in contract prices under the 
recent agreement with distributors, being only about 21 per 
cent, above the average of the years 1911-13, as compared 
with 120 per cent, in March. A decline normally takes place 
at this period, but this year it has been considerably .greater 
than usual. 

Apart' from the fall in milk prices the outstanding feature 
of the markets during April was the continued rise in the price 
of fat sheep, which rose from 60 per cent, above the pre-war 
value in January to 83 per cent, in February, 120 per cent, in 
ilaich, and 148 per cent, in April. Fat cattle and pigs, and 
also poultry, advanced slightly in value during April, Wheat, 
barley, oats and hay were somewhat cheaper, but potatoes 
registered a decided advance towards the end of the month, 
which is shown by the monthly index number at 126 per cent, 
above the pre-war level. ‘It is with potatoes that the greatest 
change from April to May seems likely to occur, as the April 
advance has since become accentuated. 

Practically all descriptions of feeding stuffs were purchas- 
able at rather easier rates during April, milling offals being 
about 42 per cent., maize 45 per cent., and oilcakes 62 per 
cent, above the average of the years 1911-13. Hardly any 
change was recorded in prices of fertilisers, although the 
strong demand for nitrate of soda resulted in an increase in 
pnee to an average of slightly over ^15 10s, per ton for the 
^oath, or 46 per cent, above the pre-war price. 
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The epidemic of' foot-and-mouth disease in Great Britain, 
which started on 24th January last, appears now to have been 
practically mastered, as the number of out- 
Foot-and-Mouth which occuiTed in the month from 

Disease. 21st May was only 20 out of 

a total of 1,099 since the beginning of the outbreak. Further 
sporadic outbreaks will probably occur, but it may be hoped that 
before long the country will be free from the disease, and all 
restrictions on the movement of animals withdraw n. 

The total number of animals slaughteied in Great Britain in 
connection with foot-and-mouth disease since the first outbreak 
in January last is now^^ 53,035, viz,, 23,067 cattle, 20,596 sheep, 
9,328 pigs, and 44 goats. These figures bear the following pro- 
portions to the total livestock population in Great Britain 

Cattle 3.4 per thousand 

Sheep 1-1 M j? 

Pigs 6.5 ,, ,, 

The total cost of the operations against the disease amounts 
to approximately :£755,0C0, of which £650,000 is the cost d 
compensation after deducing proceeds from the salvage of 
carcasses. 

A more detailed statement on the subject appears on p. 285 
of this issue of the JoimuiL 
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WISDOM AND FOLLY OF ANCIENT 
BOOK-FARMERS. 

The Rt. Hon. Lord Ernle, P.C., M.V.O. 

The story of Joseph and his brethren has often been 
re-enacted in the protracted struggle between science and 
practice in agriculture. The elder sons of Jacob were plain 
practical men, experienced in the, traditional routine of stock- 
rearing and corn-growing, wearing the weather-stained 
garments of their industry. It is possible that their younger 
brother, with his dainty clothes and indoor airs, had spoken 
cli^^resf)ectfully of their lives and methods. He was a theorist. 
The clay came when they saw their chance. “ Behold this 
dreamer cometh! ”■ So they stripped him of his variegated 
raiment and thrust him into a pit : but Joseph lived to save 
them from starvation and become their leader. 

Yet it must be admitted that farmers have had good reason 
to distrust the pseudo-scientific advice of book-farmers. Before * 
the end of the 18th century it was often indistinguishable from 
quackery, often false in its conclusions, often so mixed with 
folly as to be ridiculous, often based on hasty generalisations, 
often so extravagant in its promises as to arouse suspicion. 
The practical man opposed to the theories of would-be teachers 
his traditional routine of farm management. Its growth had 
been slow. It had been built up by protracted processes. Here 
and there some isolated agriculturist had, either by accident 
or experiment, chanced upon some new process or substance 
which increased the yield of his crops. Often the discovery 
would be ignored or forgotten, perhaps to be revived a e'entury 
later. Sometimes it would be tried and confirmed by neigh- 
bours, spread over an ever-extending circle, and gradually 
incorporated in the general stock-in-trade of fanners. Tested 
experience of this kind is not easily disturbed. Why the given 
results follow may be unknown; it is enough that they are 
produced. Another process will not be adopted merely because 
it IS new. Proof of better results is needed, and printed pages, 
e^^pecially when reading was a rare accomplishment, carry 
less W' eight than ocular demonstration. Seeing is believing. 
Sound sense often lies behind the conservatism of farmers. 
Mistakes in agriculture are costly, and sure returns are, 
necessary where subsistence is at stake. The path of the 
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industry is strewn with the wreckage of those who have tried 
to grow rich by short cuts. 

When true science began to speak, it had to remove a mass 
of suspicion engendered by the quacks who professed to speak 
in her name. Agricultural chemistry dates from the disco veiy 
of the composition of air at the close of the eighteenth century. 
Before that time the prejudices entertained by agriculturists 
against the unverified theories of book- farmers were often 
justified. They rested on a sure instinct. But rural ruts were 
so deep that they restricted the horizon. Old agricultural 
writers often recommended practices, now in universal use, a 
century before they were adopted. Their new-fangled notions 
might have enriched the great-grandfather instead of the 
great-grandson. It may be interesting to collect a few illus- 
trations, At least they emphasise the importance of keeping 
the eyes open. They show that some of' the methods which 
from 1780 to 1870 made British agriculture famous, wore 
anticipated and discussed in theory more than a century and a 
half before they were adopted in practice. 

16th Century Literature —The history of agricultural litera- 
ture printed in English begins with the 16th century. 
In 1520 a Dutch bookseller, named John Dome, carried on his 
business at Oxford. His trade was especially brisk at the bvo 
gTeat annual fairs in May and October. In his day-book for 
that year he enters his sales. He sold one copy of 
“ Husbandry ” at one penny, and 3 copies of Medecens voer 
Hors ” at two pence each. Both books have disappeared. 
They have been thumbed out of existence. 

The true father of the English literature of the farm is John 
Fitzherbert. He was a Derbyshire man, whose Bohe of Hvs- 
bond rye was printed in 1523. He did not presume to write on 
farming till he had accumulated a practical experience of 
40 years. In this restraint he set a good example, which has 
not always been followed. A shrewd hard-headed man, ho 
wrote a sensible book. Even in those days Derbyshire was 
famous as a horse-breeding county. Fitzherbert owned 
mares or more.’’ He knew the trade. He had as little fiuth 
in a horse-dealer or a “ horse-leche ” as in a “ potycarye. 

“ It were harde,” he says, “ to truste the best of them.” His 
object in writing seems mainly to have been to demonstrate 
the superiority' of a farm in separate occupation to a farifi 
cultivated on the prevalent system of a tenancy in coinmoii’ 
The few improvements which he suggests, and the argnm®^^^ 
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by which they are enforced, strike us as antiquated. Both are* 
now everywhere accepted : but it takes a heavy hajnmer and ■ 
many blows to drive a nail through hearts of oak. It was two 
centuries and a half before they were recognised in practice. 
He insists on the advantages of a farm in individual occupa- 
tion, divided by hedges and ditches into separate enclosures. 
In the first instance, he admits, the expenditure would be 
considerable, but it would pay any farmer with a twenty years’ 
lease to make the outlay. He would get his money back with 
interest by saving the charges to common herdsmen and 
shepherds and the expenses of hurdles and stakes, by enjoy- 
ing the longer season on the grass which the enclosed land 
allowed, and by gaining a greater choice of the time for 
mai’keting his calves and lambs. Enclosed land was better 
for the stock and better for the com. 

Fitzherbert did not believe in the abandonment of tillage or 
the adoption of ranching. He advocates mixed husbandry. 
If a farmer is to prosper, stock and corn must go together. A 
man, he says, cannot thrive by corn unless he has live-stock, 
and he who tries to keep stock without corn must either be 
a buyer, a borrower, or a beggar.” Though his resources 
were limited, though winter-J^eep remained an unsolved pro- 
blem, and roots and artificial grasses were still unknown, he 
secs with a prophetic eye the verification of the maxim that 
“ a full bullock-yard and a full fold make a full stack yard.” 
If bis advice had been heeded in the years 1480-1640, England 
might have escaped some of the misery’’ which was caused bv 
the transformation of common arable farms into sheep-walks, 
and by the consequent loss of employment, rural depopulation 
and destruction of houses and farm buildings. 

Hdf a century later than Fitzherbert came Thomas Tusser, 
#.cs:e Hundred Points of Husbandry (1557), afterwards ex- 
panded into Five Hundred Points of Good Husbandry (1573), 
^as written in doggerel verse. The book was so popular and 
^ frequently republished that his name cannot be omitted, 
t IS a valuable storehouse of information on existing practices, 
abits and customs. Tusser was a recorder rather than an 
improver. He makes no new suggestions, and has no theories 
0 expound. With him begins the long line of agricultural 
ers, who failed in the business before they turned to litera- 
and thus strengthened the prejudice against book-farming, 
e was “ a musician, schoolmaster, serving man, husband- 
g^razier, poet— more skilful in all than thriving in hia 
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vocation.” He ” spread his bread with all sorts of butter but 
none would ever stick thereon/’ and he is said to have died 
in the debtors’ prison of the Poultry Counter. Probably hi<; 
best remembered lines are : — * 

“ At Christmas play and make good cheer 
“ For Christmas comes but once a year.” 

On one question, ^vhich from time to time is still disputed, 
both these old authors had made up their minds. Neither had 
any doubt that rooks were greater malefactors than benefactors. 
They charge them with preferring grain to grubs. Against 
pigeons, rooks and crows Fitzherbert proclaims a crusade. 
Ttisser proposes to arm mothers wuth slings, and boys with 
bows and arrows, to drive away the marauders. Tiuk 
England knew^ nothing of Board Schools. 

Green Manuring.— One of the few suggestions made in these 
earh books is that of green -manuring. Buck-wheal or 
‘‘ Brank ” is suggested for the purpose. In Tudqr times the 
expedient had a special value. It smothered the woods, 
restored the humus, improved the texture of the soil, and 
provided manure when dung w^as S(‘arce. Its use w\as tlie 
.greater because the ” seeds ” crop, wdiicb serves similar pur* 
poses more effectively, wuis still 'unknown, but the danger of 
drying up the wurter supply limits its application to the uinio 
rainy districts. Buck-wdieat is a quick growler and a giod 
weed smotlierer. It is for these reasons also recommended bv 
Child (1651). It was sown in l\fay and ploughed in in July. 
But lor timer (1712) considered it a better practice to food 
it to dairy cattle wBen it w^as coming into blossom. H 
allowed to seed and ripen, the grain was largely used for piys 
and poultry. Hilled for human food, it made a very white 
dour, wdiich, in Htew^art times, was highly esteernc'd for 
pancakes. 

Child mentions other crops for green manure. Tares were, 
he says, so employed in Kent. He also recommends lupins, 
probably from his knowdedge of Latin writers. The IhuiHins 
w'ere fully aware of their value before a corn crop, though the 
scientific reason for the richness of their fertilising qualities 
w'as a discovery of the last century. In this connexion imiy 
mentioned another form of catch-cropping, William 
Ciaddesden, whose writings were famous in the first half nf 
the IBth century, attributes the success of Hertfordshire 
farmers, among other causes, to growing tares on turnip falkwvs 
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to be grazed in May. Neither musfcard nor vetches seem to 
been used for catch-crops. 

The Introduction of Clover, Grasses and Turnips.— Fitz- 
}jt.rl>crt and Tusser knew no other country than England. 
■Riirnriby Googe was both a traveller and a translator. His 
foil I c Bookes of Hushandry (1577) are translated from the 
Latin work of Conrad Heresbach published at Cologne, and a 
few lunges are added of Googe 's own observations on agricul- 
inial practices. The farming of the Low Countries, with 
which the book deals, was the most advanced in Europe. 
But, then as well as subsequently, English farmers looked on 
foreign innovations wdth suspicion. They had their full share 
of tlic national insularity. In this case they lost an oppor- 
tanity. Googe gives the first hint of the new resources which, 
^200 years later, so marvellously enriched English farmers. He 
rc(“onimended not only the use of rape, but that of what he ’ 
mils '‘Trefoil or Burgundian grass.” “There can be,” he 
snys, “ no better fodder devised for cattle.” He also suggests, 
as supplying valuable food for live stock, the field cultivation 
oi turnips. In the Low Countries they were extensivelv 
ciilti\'ated in the fields. In England, tbev w'^ere only just 
beginning to struggle into gardens as vegetables for Tinman 
nse to be “ lioyled and eaten with flesshe.” 

Wh(?ther Googe succeeded in converting any English farmers 
to the value of roots and grasses is unknowm. As he gives a 
list of men wliose farming w'as an oliject-lesson to their less 
n.hniK'ed neighbours, it is po.ssible that some may have tried 
the suggestion. If there were any conveiis, they w^ere few. 
A (Irv year may have discouraged the experiment of roots. 
It may have stiffened the resistance of farmers to their intro- 
^biotion, and confirmed their stereotyped answer that the new 
ci'ops would not giw in England because their ancestors had 
never grown them. It was not till more than 160 years later 
that the new resources began, on any general scale, to struggle 
into use in this country. 

in clover and turnips new sources of w^ealth were thus offered 
to f miners as early as 1577. The \vant of winter-keep, for 
accounted for the half-starved condition of English 
ll'c stock, which only sunived the winter as skin and hone. 

nre was a partial .solution of the problem, and a means of 
oaiiiing a larger and a heavier head of cattle and sheep. The 
ntui crops w’ore destined to be the pivots of mixed farming. 
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Throughout the 17th century writers kept pegging away at 
turnips and temporary grasses. Little attention was paid. 
In the existing system of open-field farrping there was no room 
for either crop. All the partners in the village farm enjoyed 
grazing rights over the fallows as well as over the other arable 
fields from corn-harvest to seed-time. *Any enterprising mac 
therefore who wished to grow turnips would grow them for 
the benefit of his neighbours. Up to 1773, it was impossible, 
without the assent of all the partners, to alter the rotation by 
which all were bound, or to interpolate either of the new crops. 
They were, therefore, out of the reach of open-field farmers. 
But occupiers of enclosed farms were almost equally backv-ard, 

Once again, seventy years 'after Barnaby Googe, attention 
was called to the methods of foreigners by an eyewitness. L 
a clear and concise treatise, Sir Eichard Weston described 
(1645) the field cultivation of artificial grasses and turnips in 
Brabant and Flanders. At first the book circulated in mami- 
script, but it was printed in 1649-50. and again in 1651, 
Arthur Young, with characteristic enthusiasm, calls WYston 
“ a greater benefactor than Newton,” because he offered bread 
and meat to millions. But the times were unfavourable to 
progress. Traditionally, Oliver Cromwell interested himself 
in the introduction of the field cultivation of turnips. He is 
said to have paid a farmer named Howe £100 a year for being 
the first man to grow them successfully in Hertfordshire. 
Their cause, however, was not helped by the mountebank 
extravagance of writers like Adolphus Speed (1659), who 
•commends them to farmers as the only food for cattle, sheep, 
swine and poultry, sovereign for conditioning ” Hunting dogs,” 
admirable as an ingredient in bread, supplying exceeding good 
Oyl ” and ” excellent Syder,” and yielding ” two very good 
crops each year.” 

Other writers, on more moderate lines, urged the addition 
of temporary grasses and turnips to the resources of farmers. 
Andrew Yarranton, by his personal example and influence, 
succeeded, between the years 1658 and 1677, in establishing 
clover in Worcestershire and the adjoining counties. He was 
one of the most interesting men of the time. Starting as a 
linendraperL apprentice, he found the ” Shop too narrow and 
short ” for his mind. He took leave of his master, lived a 
country life for some years, served as a soldier in the Civil 
^(Vars, turned consulting engineer in 1652, and studied various 
means of bettering the condition of the country. Impressed 
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the exhaustion of the “ rye-lands ’’ by “ long tillage/' 
he suggested clover as the remedy. His Improvement by Clover 
(I66h) “ so fitted to the countrey-man’s capacity that he 

fell on Pell-mell " and the new crop “ doubled the value of 
the Land.” Elsewhere, it was long before clover emerged 
from the fields of gentlemen” into common use. - Jethro 
Tull, writing in the reign of George II, says that, if advised 
to sow clover, ” farmers would certainly reply ‘ Gentlemen 
niioht sow it if they pleased, but they (the farmers) must take 
care to pay their rents.' ” In 1768 it was still unknown in 
many counties. 

Equally strenuous was the opposition to turnips. It must, 
however, be remembered that at first they were sown broad- 
cast. The name of the first man, Michael Houghton, who 
grew them at Hawsted in Suffolk in 1700, is preserved. “I 
introduced turnips into the field,” wrote Jethro Tull of Berk- 
shire, in King William’s reign; but the practice did not, 
travel beyond the hedges of my estate till after the Peace of 
Utrecht ” (1713). In 1716 they were still a source of w^onder 
to the neighbours when they were grown in Scotland by the 
Earl of Kotlies. On the other hand, they made their way more 
rapidly in Norfolk and Essex where they were established 
before 1684. Daniel Defoe, who began his tour of Great 
Eriiain in 1722, says that Norfolk was the county “ where the 
Feeding and Fattening of Cattle, both Sheep as well as black 
GkU 1(\ with Turnips, was first practis’d.” Hertfordshire may 
perhaps dispute the claim. Defoe’s Tour was published in 
1788, the year in which died Lord Towmshend, whose zealous 
advocacy of the use of turnips as tEe pivot of Norfolk farming, 
gained him the nickname of “ Turnip ” Townshend. 

The Corn Drill, — None of the three Tudor agricultural 
■writers who have been so far mentioned, were men of any 
scientific pretensions, even in the restricted sense in. which 
the words can be used of our Elizabethan ancestors. Fitz- 
herbert wrote his practical experiences. Tusser recorded facts. 
Googe reported foreign practices. Sir Hugh Tlat w^as, in the 
alertness of his mental attitude, more akin to the scientific 
leaders of the 19th century. A man of an ingenious and in- 
ventive turn, he farmed near St. Albans. Among his suggested 
Improvements was that of drilling, or, as it was then called, 
setting ” corn (1600). His attention was drawn to the 
^^vantages of the practice by accident. “ A silly wench *' 
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dropped wheat seeds into the holes meant for carrots. Ha 
claimed that, by dibbing wheat instead of sowing it broadcast, 
a man could increase his yield per acre from 4 quarters to 15. 
Few farmers were likely to believe so extravagant a promise. 
But Plat was on the track of a great discovery, although be 
arid his immediate successors took the dibbing of beans as their 
model, and intended the seed to be deposited by hand. Others 
worked in the same direction. Francis Maxey (1601) described 
the new manner of setting corn, and invented a machine whicli 
punched holes in the ground. 

On similar lines Gabriel Plattes championed the new process 
so eagerly that he gained the nickname of the “ Corn-setter.” 
He rivalled Sir Hugh in the extravagance of his promises. 
Those who followed his system and used his drill (patented 
1639) were promi.sed a hundred-fold increase in their yield. 
He died shirtless, and starving for want of bread, in the streets 
of London. But agricultural writers did not lose sight of the 
suggestion. Worlidge, for example, whose Sy sterna Agriculhm 
(1669) deserved, on the whole, in spite of many defects, its 
reputation as a standard authority, came nearer the mark. 
He invented a drill to make the furrow, sow the seed, 
and deposit the manure. The machine is figured and 
described in his book. But he appears never to have made 
or tested his implement. Professor Bradley of Cambridge, 
who (1727) constructed the machine from Worlidge’ s drawing, 
found that the instrument 'would not perform any of its three 
functions. 

It remained for Jethro Tull, the greatest original genius 
in the history of English farming, to invent and perfect a 
practical drill. It was used for the first time on his farm at 
Crowmarsh, near Wallingford in Berkshire, somewhere 
between the years 1699 and 1709. On the drilling of com 
and roots he based much of his system of clean farming. Hy 
-drilling wheat and keeping the soil clLan and stirred between 
the rows, he grew it for many years in succession wiMioiit 
manure. Applied to turnips the process trebled their’ value. 
But, as he mournfully says, though he grew better crops, at 
less cost, and with greater economy of seed than his neiglibouts, 
iwne followed his example. It was not till drilling of corn 
and roots had been enthusiastically adopted in Scotland and 
thence had drifted back over the English Iwrders into the 
northern counties, that it gained any general hold in 
country, years after Tull’s death. 
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A Variety of Manures. — The most interesting of Sir Hugh 
Plat's observations are those on manures for arable and pasture 
laii(]. They are contained in the second part of his Jeicell House 
of Art and Nature (1594). He is so enamoured of his subject 
that manure presents itself to his vision as a Goddess with a 
Cornucopia in her hand. Basing his theories on Bernard 
Palissy, he argues that perpetual cropping robs the earth of 
her vegetative salt; Therefore the wise husbandman must 
conlinuously replace the elements of its fertility. He recom- 
meuds a valuable list of manurial substances. He urges that 
existing practices allowed the vegetative salts of dung to 
evaporate by long exposure to the sun and so waste the richest 
properties of farmyard manures. He therefore suggests its 
accumulation in covered pits. He advises the use of marl, 
with a warning that it should be proportioned to the needs 
of different sorts of soil. His other manurial substances in- 
clude lime, street refuse, the subsoil of ponds and watrie 
hottomes," the brine of Cheshire “ salt pittes,” ashes, the 
hair of beasts, malt-dust, soap-ashes, putrified pilchards, 
entrails of animals or fish, and blood offal. 

Fifty years later than Plat, several agricultural writers 
were busy on the subject of manures. Among them was a man 
of ingenious and inquiring mind, Gabriel Plattes, the “ Corn- 
setter.” His “ Discovery of Infinite Treasure ” was the use 
of the fertilising qualities of the substances carried off bv water. 
In the soil of streams, in mud of tidal waters, and in all 
“ coloured ” water, he finds the “ fatness ” of the land. He 
suggests catch-pits to receive the water of ” land-flouds,*' 
especially where they come from fertile fields or paved market- 
towns. He also advises ditches and sluices to admit tides to 
lUn in swiftly and pass out slowly. In both cases, the deposit 
makes a valuable manure which will fertilise the most barren 
^^oil. All ” coloured ” water should be similarly utilised on the 
land insteady of being allowed to run to waste. 

Contemporary with Plattes, were Walter Blith (1649) and 
Child (1651). Both give lists of manurial substances which 
^iUpplement the suggestions of Plat. Putting their recom- 
mendations together, we get a fairly complete list of the 
eUilisers recommended for use by agricultural writers of the 
dh century. They include marl, lime, and chalk; farm-yard 
manure, which Child says must not be too much exposed to 
and rain; pigeon and poultry d^ing; swine’s dung, w^hich 
.‘zierbert says was harmful because it bred thistles; adies, 

B 2 
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both of wood and sea-cole soot; malt-dust; raggs of all 
sorts"'; “coarse ^YOoIl, nippings and tarry pitch-markes ” 
(Blith); horn, or shavings of horn; seaweed ''of all sorts, 
rotted “ (Child); salt dross, “ much used on ” meadows near 
Nantwich (Child); marrow-bones (Blith); blood and urine 
(Child); fish and fish-bones. 

Child mentions the New England practice of using on the 
land a fresh- water fish, called the “ Ale-wife, because of its 
great belly," very full of bones. It was, he says, caught in 
weirs, and sold in large quantities to farmers. Both writers 
suggest mud from riverS, and Child adds " owse " from marshj 
ditches and foreshores. Both especially recommend a soil full 
of small shells, taken out of the beds of certain rivers. ChiW, 
who calls it “ snaggreet," says that it was much used in 
Surrey. Blith, who calls it “ snaylecod," says that one load 
was worth three of horse or cow dung, that it was found in the 
Thames Valley and near Uxbridge, and tliat pien gained a 
“ gallant living " by bringing it to the surface and selling it 
on the river bank at from one and twopence to two and four- 
pence a load. 

Child also recommends, as has been already nob^d, the 
practice of green manuring, and the use of lupins for the pur- 
pose. Child’s Lanje Letter on agi’icultural improvements is full 
of useful suggestions. But, in the same breath, he 
that our live-stock and the agrifniltural wealth of the ct'iiiiiry 
should be increased by the introduction of “ Black Foxes, 
Muske-cats, Sables, Martines," and, above all, the elcjdiant 
as a useful beast of draught and burden, “ 15 men usually 
riding on bis backe together." His advice has not been 
xvholly neglected. In the Cheviots to-day there is a llourisli* 
ing skunk farm. 

Jethro Tull, it may be noted, objected to dung as a week 
carrier. In the writings of WTlliam Ellis w^e find the nnuiuie? 
actually in use on a Hertfordshire farm in 17B3-50, by an 
advanced farmer. Chalk was largely employed, pits being 
to obtain the substance. Among the new ingrcfHents are 
rahbit’.s dung and rape-dust. London refuse was freely IxmgW: 
quantities of “ cony-clippings, horn-shavings, rags, 
hair, ashes, etc.," were bought from “ Afr. Atkins of ClerkD' 
wel." To the manures in use in the county were added 
years later, boiled or burned bones, sheep-trotters and inaB* 
dust. 
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Before the advent of agricultural chemistry, and the estab> 
lishment of the principles of plant nutrition, the science of 
manuring was neither studied nor understood in theory. 
Probably no farmer in, the 16th or 17th century could have 
explained the precise action of the different substances which 
he applied. But observation of results by individuals had 
l 3 XHlt up an imposing list of suggested manures, some of which 
had taken their place in the traditional routine of the best 
farmers. It is interesting to note that, though the theory was 
unknown, practical experiment had provided the essential 
elements of fertility— nitrogen, phosphoric acid and potash. 
All the native resources, except the coprolite deposits, were 
in fact utilised. It is the method of^ using these native 
materials, in their portable form, and in the discovery and use 
of new or imported ingredients, such as guano, plmspliatic 
rock, the Stassfiirt deposits of potash, or basic slag, that the 
increased command of fertilising substances mainly consists. 

The effect of cattle droppings is so obvious that dung must 
have been employed as a fertiliser in the infancy of agriculture 
in every country. Its treatment might be and may be 
improved. But it was sheer improvidence, or stark necessity 
which urged farmers to waste their one natural and alhround 
manure by mixing it with straw, kneading it into lumps, dry- 
in nr it, and burning it as fuel. Stan dish (1611) notices the 
practice. Tt was evidently wide-spread, for Lawrence (1727) 
speak.^ of it as prevailing in Yorkshire and Lincolnshire, and 
considered it important enough to suggest that ail leases should 
conrain a restiictive covenant Cowdung not to be burnt for 
fuel.” Arthur Young (1770) found the practice in Bucking- 
htun-liirc and Northamptonshire. “ There cannot,” he says, 

’ be sin h an application of manure anywhere but among the 
Hottentots.” 


lo the Bornans the value of marl, lime and chalk were known, 
not as direct plant food, but as indirect fertilising agencies, 
dhere is some evidence that the original home of their use was 
britain. Ihit, with the invasion of the Saxons, many practices 
temporarily forgotten. The use of these substances may 
nave lin pored on in farming tradition; it may have been revived 
ny ecelesin^tical agriculturists from the writings of Pliny, Varro, 
olunielln. or Palladius; it may have been discovered afresh 
tlioir effect on the land when thrown up in digging ditches 
or Marl was certainly used in the 18th century in 

But the practice seems to have fallen into divsuse. 
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Fitzherbert, who notices its cost, — it is, he says “ exceeding 
chargeable,'’— regrets that it was becoming obsolete, and Ger- 
vase Markham, writing at the close of the 16th century, infers 
from the age of the timber gi’owing in marl pits that they had 
been abandoned for 260 or 300 years. 

Barnaby Googe recommends the use of chalk in moderation; 
but he adds the popular saying that “ grounde enriched with 
chalke makes a riche father and a beggarly sonne.” Its ust 
on the heavy lands of Herffordsliire has been already noticed. 

Mixing earths,” such as chalk on heavy clay and ” red clav ” 
on sandy soils, is one of the practices to which Ellis attributes 
the agricultural success of the county. Large quantities of elirdk 
were also imported into Essex from Kent, whence it was hi ought 
up the estuaries and' distributed to the farms. Gypsum wp.s 
another of the substances used, especially in Kent and Sussex. 
Towards the end of the eighteenth century, its value was more 
extensKely recognised. When Cornish or Devonshire f aimers 
brought sea sand from the coast on their paok-saddles, they 
probably did not know the excat nature of its value, or tliat it 
mainly lies in the carbonate of lime contained in the biokeii 
shells" of which it largely consists. But they anticipated the 
‘ modern market gardeners of Penzance in the use of the sub- 
stance: they had experienced, in some way or other, the utility 
of its agency. 

Other substances more directly contribute to plant food. That 
the value of soot was soon discovered is natural enough. TIuotui 
on some waste place, its useful properties would be obsened. 
Whether its effect in raising the temperature of the^ soil, or 
lightening its texture, or deten-ing slugs and snails, or its direct 
fertilising qualities, commended its use to the first obsel^e:, is 
uncertain. It was employed, for one or other of these reasons, 
in the Middle Ages. 

More difficult to explain is the discovery of the nitrogenous 
value of such substances as ” cony-clippings,” hair, shivnig^ 
of horn, or woolleo rags. Their effect is bo slow that it niiiibt 
be imagined that it would escape detection. Act they appen in 
the 17th century lists of manures, and, as has been notice , 
were bought by Hertfordshire farmers from London snle^rinen 
in the first half of the eighteenth century. 

Seaweed was extensively used in counties where it '\as ncces 
Slide, and in South Wales the practice is especially notice . 
Another nitrogenous manure available in maritime counties 
fish-waste, such as the ” putrified pilchards ” suggested m 
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plat. Memory of smells is peculiarly tenacious. Those 
^ho have once experienced the stench of sprats on fields in the 
Isle of Wight, sixty years ago, have not forgotten it. For more 
inland counties there were slaughter-house refuse and diied 
blood. The valuable properties of malt-dust were, as the lists 
sb-ow, early appreciated and more generally available. 

Seventeenth century writers provided farmers with a con- 
siderable choice of nitrogenous manures. They were less rich 
in their suggestions of substances containing either phosphoric 
acid or potash. Possibly “ snaggreet," the shelly deposit which 
is mentioned by Child and Blith, may have been mainly valu- 
able as a phosphatic manure. Some phosphates would also be 
contaiued in Cornish sea-sand. Otherwise bones were the only 
available substance. Traditionally their value was observed by 
a Yorkshire master of foxhounds on the grass surrounding the 
kennels. At first they seem to have been roughly broken by 
hand labour on the farm. But by the middle of the 18th cen- 
tury if had become a trade to grind bones for agricultural use, 
and the value of boiling or steaming them was also recognised. ' 
Their use, as has been noted, was recommended by Blith in 
1658, and similar advice was given by subsequent wTiters in the 
17th century. The discovery of coprolites by Professor Henslaw 
(1845; in Cambridgeshire is comparatively recent. 

For potash, farmers depended entirely on ashes. Their use 
is recommended in all the early lists of manurial substances. 
Some evidence exists to show that an industry was established 
for their production and supply. Thus William Ellis, the Hert- 
fordshire farmer, speaks of a potash kiln in Buckinghamshire. 
It is also on record that, in the 18th century, Kentish hop- 
grov o*s organised a system of collecting the wood-ashes of 
neighbouring cottagers. Essential though potash is, it is esps- 
cially. valuable in its efiect on some of the crops which were the 
laff'St Y^omers in English agriculture, such as mangolds and 
potatoes. The field cultivation of potatoes, recommended by 
John Forster (1G64), but not practised outside Lancashire on any 
extended scale till the last century, has owed much of its later 
dovoloptiient to the discovery of the Stassfurt deposits. 


Live Stock. — The illustrations given from agricultural 
^Titers of the 16th and 17th centuries, show that many of the 
hiumphs of modem fanning had been anticipated. The 
fiiHterials were already collected for the great agricultural ad- 


snee which took place in the last forty years of the reign of 
George III. It may be added that, as eariy as 1645, the neces- 
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jgity of securing to tenants the value of their unexhausted 
provements had been ple’aded. Where so much had been antici. 
pated, one omission on the part of the “ Eustiek Authours ” [g 
striking. There is scarcely any suggestion for the improvement 
of live stock. On this side of their subject, writers are meagi’e 
and inadequate. None of them discuss the subject with any 
completeness, or with nmch regard for varieties of breed or for 
the different purposes tor which animals are bred. Worlidge’s 
Systevia Agrkultnrw (1669), for instance, passed rapidly throiiffh 
five editions. But the subject “ of Beasts ” is dismissed in 3 
pages, while 106 pages out of the total number of 217, are de- 
voted to trees, orchards, gardening, bees and silkworms. The 
neglect of stock-breeding and stock-rearing was not unnatural, 
so long as little fresh meat was eaten, and so long as winter be 
short, and the stock herded promiscuously on commons or 
in common folds. But as the first half of the 18th cenhiry 
drew to a close, the practical obstacles were to some extent re- 
moved. The market for fresh butcher’s meat improved. Farms 
in separate occupation multiplied. Roots and temporary grasses 
were creeping into the rotations. When once the improvement 
in stock-breeding began, it spread with the utmost rapidity. 
Perhaps fanners adopted the principles laid down by Eohert 
Bakewell (b. 1725 ; d. 1795) with the greater enthusiasm, bc; aiise 
they were the first improvements initiated by me of themselves. 
The movement owed nothing to book-fai’mers. It met the needs 
of a growing demand and afforded an outlet for the natural bent 
of the gemiLis of English agriculturists. 

Drainage. — Drainage was the only other essential to fuMuing 
progress which still lagged behind. It had been sensibly tiis- 
enssed bv Walter Blith in 1649 and 1652. But the Croiin.vebiiiii 
Captain and Puritan, wlio brings Scripture to enforce liis rngie/ 
ment, commanded none of the modern applianc-s. Otherw^, 
the inauguration of the movement for improved live stock Ci m-y 
pleted the necessary [)reparations for a great agricultural 
advance. 

In the progress of the 19th c-mtnrv Science plcvcd tb<3 
most conspicuous part. Its continued aid offers the only reason- 
able hope of increased prosperity in tlie future. Its advice hes 
been purged of the faults which originally brought b jok-fanning 
into disrepute. But the history of agLlcuKural lit u-ature iu Ike 
times of the Tudors or the Stewarts is nt once an exliortation iiud 
a warning to 20 th century farmers to keep their eyes open. 
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SCIENCE AND THE FARMER. 

Professor J. Arthur Thomson, M.A., LL.D., 
University of Aberdeen. 

'pFrE makers of new science have often been reproached for 
thinking more of knowledge for its own sake than of “ the relief 
of inmi’s estate. That this reproach is m general unjust may 
be proved by an appeal to history, for it is quite certain that 
mobt of the more striking inventions that have profoundly 
['hanged the life of man have spning from very abstract re- 
seamiies. First light, and then fruits, as Bacon said. The 
seardi for Principles always pays. But there is another answer 
to the unjust reproach, and that is to point to the ever-increasing 
boily of new knowledge which has direct practical applicability ' 
and >et is left unutilised. A perusal of the stimulating Eepcrt 
whkh Mr. V. E. Wilkins has recently drawn up for the Ministry 
Df Agticulture'^ shows what a wealth of useful knowledge there is 
which is not in general circulation : for here we find scores of 
discoveries of obvious practical value to the farmer which are 
not being applied except by a few. This is partly because we are 
in many departments of life in process of transition from the 
eiripirical to the scientific; it has not become natural to the 
fai’mcr to seek expert advice except from the veterinarian. It is 
all too ciuiracteristic of the Briton to stick to methods that yield 
ioJernuIe results, instead of pressing on to new-fashioned ways 
which promise something much better. Another reason for this 
Gallio-like indifference is that in days past valuable research was 
oficij. as it were, tied up :n a napkin of technicality and hidden 
ill IIk: ground of a blue book. But we have changed all that. 
TiiH ivccrd of recent scientific achievement which Mr. Wilkins 
bs written is as clear as crystal and as interesting as a novel, 
b !s hand wliich science stretches out and it is for the 
lo grip it. When he does so he will find his reward. 

Bie philosophy of the subject is plain. The nation’s higher 
F ogives (in tlie life that is more than meat) depends on improved 
and increased wealth. But more wealth means greater* 
cenuuand of the resources of nature, and the chief of these is 
loco. JliQ farmer is the fundamental food-producer, and thus 
largely depends on him. But British Agriculture is 

ffej?eareli and tlio Fanner: A Ihrnrd of Eeeent Achieve- 
by H.M. Stationery Office, Imperial House, Kingsway, 

’ oblainablc through any ffooksellei' or direct from 
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passing through hard times, and therefore Science steps in uith 
suggestions which will enable the farmer to get better results 
with less expenditure of time and energy. We grant at oncB 
that other remediary measures are necessary, but here is an 
obvious one— how to be wealthy by being wise ! Everyone wishes 
to succeed, to get some way on, to have production speeded 
up; and the Ministry of Agriculture meets this desire with the 
suggestion — “ Try some of our patent scientific levers.” It is 
a fair offer and one that may be trusted. Even if there be a 
difference between what can be done in the station at Bothanisted 
and what can be done on a farm at Rothiemurchus, it is for the 
farmer to meet the scientist frankly and show where the hitch is. 
Empirical lore is often maivellous, but it will lose nothing bv 
joining hands with scientific research. Indeed, it is sure to gain. 

Let us take a few instances of the new knowledge whieh 
promises new power. The soil is fundamental, of course, but the 
days of soil fatalism are long since past. To Dr. Russell and his 
school we owe a knowledge of the w^ays of making the soil 
young again when it grows exhausted, and of making it whole 
when it turns sick. For the soil is living to a degree that Liebig 
never suspected. Farmyard manure is becoming scarcer— 
thanks to motor transport — but there is plenty of straw. So the 
bacteriologist steps in and harnesses two kinds of bacteria to the 
task of rotting the straw. How well they do it may be inferred 
from the fact that an experimental plant has been devised 
capable, it is believed, of turning out 2,000 tons of straw manure 
per annum, at a cost probably under T500. This is jn?t one 
example out of many; we might refer to experiments on green 
manure, on making crumbly soil, and on curing acidity. \\e 
would rather emphasise the stimulating idea of scientific control. 
Tilth is something of a mystery ; analyse it — discover what it 
actually means, physically and chemically — and a new day 
dawns: it can be controlled. The new work has also hrongbl 
into prominence, as we said, a new idea: — ” The soil is no 
longer looked upon as an inert mass of mineral particles; it is 3 
great living complex, teeming with countless millions of living 
things each struggling for existence, and each having soino 
influence on those complicated chemical changes on which tbe 
growth of all plants depends, and which in the course of 
have turned a stratum of bare rock into something appi’oncbing 
a vast chemical laboratory.” 

Just as the synthetic chemist has been like a conjuror slinking 
the cards of Carbon, Hydrogen, Oxygon, Nitrogen and ?o 
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and producing the most extraordinary “hands” or novel 
carbon-eompounds ; so the breeder, since Mendel taught him the 
tj'iek, has been able to produce new combinations which have 
made the world richer. Metaphorically he grafts on new charac- 
ters of value and prunes off old characters that are detrimental; 
and ao we get Yeoman wheat from Professor Biffen of Cam- 
bridgc, Plumage Archer barley from Mr. Beaven of Warminster, 
and Blue Cone wheat from Professor Percival of Reading. We 
may almost speak of the creative biologist, though he is really 
not more than the architect of the materials which are provided 
bv Xature. “ A wheat giving a slightly increased yield, or 
better able to withstand the weather conditions of this country, 
puts money in the pockets of the farmer, and by increasing home 
production and thereby lessening our dependence on the 
foreigner, is a national asset.” The story of plant breeding is a 
romance, but it is also a recipe-book for getting rich. Take one 
of the least sensational inquiries, the Welsh study of the kinds 
of oats suited for different altitudes. There are varieties in 
common use among the farmers, but these turn out to be mix- 
tures of different strains, and therefore apt to be disappointing. 
What the Aberystwyth Station is doing is separating out these 
strains and selecting the best, which will then form the material 
for further improvement by breeding. When this is done each 
farm will be able to secure the seed best suited to the local con- 
ditions. The same thing is being done with the more intricate 
problem of pasture gi’asses. 


With a better understanding of the soil is associated a 
better understanding of the living plant, and botany comes 
to the farm, inquiring into the factors influencing crop ' 
yield, the meaning of the mysterious quality of immunity to 
fungoid disease, the possibility of stimulating cereals with elec- 
tiicity, and so on down to details like the cause and cure of 


the ‘ mealiness ” which develops in apples and pears that have 
been stored too long. It is safe to predict that in years to come 
die fanner and the physiological Ixitanist will be close friends, 
'fllh much to say to one another. Tliere is the plant-pathologist 
with his advice on “ finger-and-toe,” potato “ scab,” 
buiit ’ in wheat, and all the terrible list of plant-diseases, 
including, of course, those like “ big bud ” which are due to 
^nimals. Progress towards eradication and prevention seems to 
B \eiy slow ; but the life-histories of many pests are being un- 
jiiielled and control is bound to follow. What has been achieved 
0 not think the word too strong) of recent years is out- 
in Mr. Wilkins’ report; we wish to emphasise the fact 
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(commonplace, if you like, yet not vividly recognised) that i/ig 
days of submission to disease are over. The Research Institute 
on Plant Pathology at Rothamsted is, we understand, able and 
willing to act like a medical advisory centre diagnosing distase, 
and suggesting such remedies as the state of science can non- 
scientiously recommend. In all this there is gi’eat gain. There 
is a socialising of science (perhaps more advanced in agriculture 
than in any other field), and there is a transition from empiricaj 
lore, of which we speak appreciatively, to scientific control. 

This country is deservedly famous for its cattle and sheep, but 
there is no reason to believe that the output of meat is ain thitig 
like what it might be. Moreover, the bill for imported foruing 
stuffs is far too heavy, amounting in 1919 to nearly sixty mil- 
lions sterling. Hence the importance of the Animal Niiintion 
Institute at Cambridge and the Rowett Research Institute at 
Aberdeen. Nothing but patient experiment can determine what 
protein foods, for instance, are most profitable, and wh; r pro- 
portions are best. An excess may be positively injurious wd! 
as wasteful. Only in well-equipped institutes can security be 
reached in n^gard to such a subtle thing as digestibility; and the 
energy requirements of an animal can only be guessed at without 
the use of a calorimeter. We have personal experience to lidp 
us in regard to our own energy-requirements and capaciiies for 
digestion, yet we are continually making mistakes; how tamli 
moie likely are we to err in regard to stock into whose feelings we 
cfamot enter ! 

Another question of profound inteiest concerns th-:^ minute 
“ accessory food substances ” or vitamins which are Imown to 


play an essential part in the health of man and beast. The 
subject is still very young, but it seems that cases of slow 
digestive troubles, and lack of vigour are sometimes due to 
monotony and artificiality of diet. Thus the Cambridge wo.iwis 
showed that rye alone was an entirely unsatisfactory 1 'od k 
young pigs, but was thoroughly wholesome when suppl’^aKUitc 
by i\ handful of gi’ass per dr.y. Similarly, the Aberdeen woihers 
found that tlic so-called rickets ” of pigs depends nnt so nuun 
on a deficiency of vitamins, as on a lack of mineral mat!'''’- * ‘ 
the:m quesrions are intricate; they demand scientific preccij^'U, 
but they all mean money, and even on this ground oid> 1 


are more than welcome. ^ , 

There is, however, reproduction as well as nutrition w J 
considered in enlightened animal husbandry. The see-saw 
life is between the two. Thus there are important 
in progress which are inquiring into the occurrence of 
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in young hoifsrs, into the factors controlling tho formation of 
jjiilk, and into the wastage of reproductive activity that is apt 
to occur in such domesticated animals as pigs, sheep, and 

rabbits. 

The Mendelian experimenters, in Cambridge in particular, 
conciniie to give most of their attention to such types as rabbits 
and poultry, for these are relatively inexpensive and breed 
rapidly. When secure conclusions have been reached on the 
phenomena of heredity in these cheaper types, they will be 
applied to cattle and sheep. There is, of course, much know- 
ledge already available, and it is rapidly increasing. If the 
fanner v ishes to know how to prevent the occasional recurrence 
of red calves in his highly-pedigreed Aberdeeu-Angus breed, he 
lias only to apply to the Mendelian expert, or to think out 
Mendelism for himself. Or if the poultry-breeder wishes to 
tell at hatching the sex of his chicks, there is no difficulty in 
doing this when silver hens are mated with gold cocks, and in 
several other cases. There is money here too, for the breeder 
can kill ofi his unwanted cockerels at hatching, and rear double 
the number of pullets with the same plant. It is impossible to 
conceive of farmers not being interested in the clearly-expressed 
iiKuc!! lions which Mr. Wilkins gives of the breeding-researches 
in progress in centres like Cambridge and Edinburgh, e.p.. the 
endeavour to improve the quality of Blackface wool, or to sift 
out oolcurcd hairs from the fleece. 

W ith healthy stock there is always something doing, but sick- 
blots out the sun. So w^c turn with expectation to the 
pectioii of “ Agricultural Research and the Farmer,’’ which 
dorils with animal diseases. There we find, as w^e knew we 
should, that science continues to tackle the hydra-headed mon- 
ster which seems never to accept defeat. Thus*^ the Royal Veteri- 
nary (ivlloge in London has been experimentmg with a vaccine 
treatment of the “ joint-ill ” which carries off many young "oals; 
'•itb :i ^oriini treatment of contagious abortion in mares; and 
'vith coiitagious inflammation of the udder in cows. Needless 
to say. solutions are not picked up like blackberries, but the 
Nnt is that the days of folded hands are quite over, and tha*: 
the cnn(|uest of disease goes on. 

'tust as the Aberdeen investigators of “ Isle of Wight ” dis- 
^tise in hive-bees recently had their reward in the discovery of 
yrachea-blocking mite, so in regard to other parasitic diseases 
^ other and larger domesticated animals there is progress to 
report. Thus there has been a successful clearing up of the life- 
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history of the round-worm which causes scouring in sheep anj 
of another which lives in the intestine of fowls. It is very mucj, 
to be desired that something definite should be discovered in 
regard to the lamb tapeworm, which appears so soon after birtk. 
Its life-history seems to be peculiarly difficult, and here is a case 
where co-operation between sheep-farmer and parasitologist 
might yield results of national value. We cannot afford to leaw 
any important parasite in the dark. 

We have not nearly “ sampled ” the whole of “ Agrieuitunl 
Research and the Farmer ” ; wo have not touched, for instance, 
on the chapters dealing with fruit-growing_ and with dairying. 
We hope we have said enough in our appreciation to excite some 
interest and expectancy. Frankly we must confess to some 
enthusiasm over this record of scientific achievement, for wt 
had not quite realised the cumulative effect of a ^multitmie 
of new researches all converging on “ the relief of man’s estate." 
a-s Bacon phrased it. The biological conteol^ of life is hero in 
progress before our eyes ; and we submit that it should make the 
eyes of the farmer glad. 

Here is a treasury of new knowledge and the Open Sesame is 
half-a-crown to His Majesty’s Stationery Office. We have not 
had more interesting or more cheerful reading for many a day 
than this storv “ Agricultural Research and the Farmer. It 
was, if an outsider may say so, a happy thought on the par oi 
the Minister of Agriculture to devise such a record, and it has 
been accomplished by Mr. Wilkins with masterly wor mans ip. 
We should like to suggest several ways in which its value niigM 
be brought home to the farmer. ^ ^ ^ ^ ^ 

(11 We are not fond of the saying “ seeing is believing, DU 
perhaps the reality of the new researches would be more wide? 
appreciated if there were more opportunities for visiting tli“ t- 
perimental Stations to see things actually happening. 

(2) Perhaps more might be made of the Shows and .con- 
ferences, where results could be exhibited so that he w o run 

might read. , 

(3) No one would wish to interrupt a maker of new ™owuv 
but there is no doubt that an address from one of the disc^' 
about his own disc 9 veries is very highly appreciated am - 
fails of far-reaching effect. It might not be altogether < 
mental to the discoverers themselves if such educational • 
sions were less rare. We know, of course, the splendid 
tory work of the Universities, Colleges, Stations, anc ■ 
Organisers, but there is incalculable value in persona 
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the men who are actually making the new science. The 
Lieutenant is often admirable, but the farmers wish to meet the 
General. It is in such meetings that some enthusiasm is created, 
which may lead, for instance, to symposia in which the farmers 
eaii thrash out things for themselves, perhaps with a Professor 
of Agriculture as a referee. 

It is impossible to think of a winter-afternoon exercise more 
profitable intellectually and pecuniarily than going through a 
book like “ Agricultural Eesearch and the Farmer.” And it 
adds to its own merits by giving a guide to detailed literature. 

It often looks as if there were some serious flaw in the con- 
nections which should bind the scientific expert and the farmer 
in co-operation. Perhaps this is in part due to the superiority 
of the pioneer scientists who queered the pitch by finding no 
place for the empirics, who retaliated by having no usj for 
hem! The day for this is past. In many caees the empirics 
rere and are quite marvellous, sometimes reminding one of 
)hysicians born with a flair for diagnosis. All the surviving lore 
)f the old farmers is valuable, as long as it is not superstitious. 
Fef it requires to be rationalised and illumined, and the long 
ind short of it is that scientists and farmers cannot afford not to 
iom hands. In active co-operation in the quest for new 
knowledge mistrust will disappear and mutual appreciation will 
gi*ow. 

THE SCHOOL OF AGRICULTURE OF 
THE UNIVERSITY OF CAMBRIDGE. 

Pbofessob T. B. Wood, C.B.E., M.A., P.I.C., F.E.S., 
Drapers’ Professor of Agriculture, and Fellow of Gonvillc and 
Caius College, Cambridge, 

Agriculture has been a subject of academic study in the 
University of Cambridge for less than 30 years. Nevertheless it 
^9 by no means an easy task to describe precisely the earlier 
stages of its development. Like most of the newer departments 

the University, the School of Agriculture in its present form 
has grown up gradually from small beginnings. 

Informal Beginning. — A windfall to the Exchequer, the fore- 
sight of a Minister of Agriculture, and the persistence of a small 
t^nunittee of enthusiastic members erf the University and of the 
neighbouring County Councils assisted at its birth. A hard- 
^orkiug staff, backed by the prestige of the University, and 
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nourished by private benefactions and by increasing grants from 
County Councils, from the Ministry of Agriculture, and froj, 
the Development Commission, have succeeded in establishing it 
in its present position. 

The writer, who has been connected with the School for a 
years, welcomes this opportunity of setting out in the following 
paper his impressions of the development of the School in the 
past and his idea of the part it may hope to play in the future. 

When he made his budget in the spring of 1'889 the then 
Chancellor of the Exchequer expected a licensing Bill to pass in 
the next session of Parliament. This Bill included a piovision 
for extinguishing certain licences, and in order to provide a 
fund for compensating the holders of these licences the Chan- 
cellor put an increased duty on spirits. The Bill being s-ibse- 
ouently defeated, the Chancellor was left with an unexpecteJ 
surplus which was handed over to the newdy-created County 
Councils to be used for Technical Instruction. 

Many of the County Councils decided to spend part oi their 
Technical Instruction grant, or “ whisky money, as it was 
commonly called, on Agricultural Education, and at once a great 
demand arose for Agricultural Teachers, a demand which, the 
existing agricultural teaching institutions were unable completely 

to supply. , , • n. 

The President of the Board of Agriculture at that tune oir, 

Henry Chaplin, now Viscount Chaplin, foreseeing that a def- 
ciency of trained agricultural teachers would jeopardise the suc- 
cess of the campaign of agricultural education which his Board 
desired to foster, wrote to the Chancellor of the University, the 
late Duke of Devonshire, a letter dated 2r)th July, 1890 This 
letter contained what the writer believes to have been the W 
suggestion that a Department of Agriculture should be fonnW 
iiiThe University of Cambridge. It was communicated by the 
Chancellor to the University, who at once appointed a aynd'cah 
to consider the suggestion and to report on its possibilities 
After nearly two years of discussion the syndicate presrntc^ 
to the University its report, which recommended the ereab® “ 
a Department of Agriculture on a scale which the Iniversij 
were unable to accept for lack of adequate funds 
The Syndicate, however, did not accept defeat, but set to * 
to prepare a less ambitious scheme, of which more anon, i , 
time one of the members of the Syndicate, Professor hive .j 
head of the Chemical Department, had in the long i 
1891, organised under the late Mr. Henry Robinson, o o 
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College, who had spent some time at the Royal Agricultural 
College, Cirencester, a class for senior students who proposed to 
take up agricultural teaching. This class, which to the best 
of the writer’s belief was the first agricultural class held in 
Cambridge, was attended among others by Professor John Per- 
eival, of Reading, Mr. E. H. Adie, now Secretary of the School 
of Agriculture, Mr. Cecil Warburton, Zoologist to the Royal 
Agricdtural Society, and the writer. The instruction was not 
e-vactly systematic, but much valuable information was obtained 
by visits to Rothamsted, Woburn, Sawbridgeworth and other 
centres of agricultural interest. 

At the same time, Professor luveing, and Professor Hughes, 
head of the Geological Department, had begun negotiations with 
representatives of a number of neighbouring County Councils 
among whom were Mr. Albert Pell of Northamptonshire. Miv 
Arthur Sperling of Cambridgeshire and Mr. Howard Coote of 
Hmitingdonshire. These gentlemen constituted an informal 
Corainittee, the^ Cambridge and Counties Agricultural Education 
Committee, which was assisted in its deliberations by the late 
.'Ir. A. E. Brooke-Hunt, Educational Inspector of the Board of 
Agnculturc. With the aid of a small capital grant from the 
Cambridge County Council for equipment, and small annual 
giants from that County Council, from other neighboiirin<r 
counties, and from, the Board of Agiiculture, this Committee 
began in January, 1893, to give an organised course of instruc- 
tion 111 agricultural .science. Professor Liveing was Secretary 
ami Tieasiirer of the Committee, Mr. Albert Pell, Chairman, and 
-dv. Henry Robinson the only full time officer. Headquarters 
wie in rooms lent by Professor Liveing in the basement of 
le tliemical laboratory, wliere Mr. Eobinson gave lectures and 
praiiical classes in agricultural chemistry. Professor Hughes 
.fare a special course of lectures on agricultural geology, illus- 
tnited by freipient field excursions. Agricultural botanv was 
aught by .Mr. I. H. Rurkill, of Cains College, now Director of 
fte Botanic Cardens at Singapore. There were seven students. 

^ scholars^of one or other of the contributing County Councils. 

5'} two or them were members of tho University. ' The Com- 
maintained a room in St. Mary’s Passage' as a reading 
‘ <«ul library. Meantime, the second report of the Syndicate. 

institution of a Diploma in Agriculture, was 
pted by the University in November, 1893. and the first 

naCVn 

held in that month. 
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This was the state of things when the miter returned to Cam. 
bridge as successor to Mr. Henry Eobiiison in January, 1894^ 
his duties being to act as Secretary to the Committee, to tea«i 
agricultural chemistry, and to supervise three manurial expei 
ment stations, which had been established by neighbounn. 
County Councils, namely, Higham and Lavenham in West Suf. 
folk and Bramford in East Suffolk. The latter was notable as 
the only station in the 'writer’s experience where phosphatie 
manuring failed to produce any appreciable effect even or. the 
turnip crop. 

Financial Difficulties.— For some time financial support 
from the Counties was so fitful that the Committee repeatedk 
found itself in financial straits, and on one occasion m [891, 
Professor Liveing, the Treasurer, called a special meeting at 
his house at which the winding up of the Committee’s venture 
was seriously discussed. In the course of the next year how- 
ever, largely through the instrumentality of the Cambnfe 
Countv Council and the personal efforts of the late Mr. Ansk 
Keen,'' its Organising Secretary for Education, county contnk- 
tions were put on a more permanent footing, the County Coun- 
cils of Cambridge and 9 other neighbouring counties agroem; 
to contribute annually a definite percentage of their Technical 
Education grant, and to appoint two representatives on fe 
Committee. The Committee agreed to accept scholars .ron 
these counties on favourable terms, to supervise local expejm.n 
stations, to provide summer courses for elementary teachei?. m 
to supply local lectures in the counties, the last two 1 tons in 
collaboration with the Local Lectures Syndicate of the Irner- 
sity. This arrangement provided an annual Count} omt'' 
subvention of about L730, which through the good office^ o- f 
late Mr. A. E. Brooke-Hunt, the very sympathetic inspector 0 
the Board of Agriculture, was suppplemented by an mcrAe 
Government grant. This proved to be the turning pomt 0 • 
development of agricultural education in Cambridge the c 
from that time is one of continual development. , 

In 1896 the University had received its first benefaction 
agriculture in the form of the endowment for 21 years oU ^ 
tureship in the History and Economics of Agnculture y ^ • 

Sir Walter Gilbey. Its increased permanent income also ^ 
the Committee to appoint in 1897 an experimental assis 
take charge of the supervision of local experimental worn. 

During the years 1896 to 1899, progress was Jeady 
number of students rose to 20. The increased staff lou 
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for a certain amount of research both in the laboratory and in 
the field. The number of local experiment stations in 1899 had 
risen to over 50, scattered widely throughout the contributing 
counties, and plant breeding experiments had been begun in a 
small garden behind the Cambridge Technical Institute in East 
Read lent by the Joint Education Committees of the County and 
Borough of Cambridge. 

Formal Foundation.— It was at this stage that the University 
took over the control of agricultural education from the Cam- 
bridge and Counties Agricultural Education' Committee. The 
events which brought about this important step are of some 
interest. In 1898, Sjr Walter Gilbey offered to the University 
a second benefaction, a capital sum sufficient to maintain for 10 
veais a lectureship in some branch of technical agriculture or 
agricultural science. The fact that this offer was "accompanied 
by the condition that the University should recognise an e^ami- 
nation in agriculture or agricultural science as an avenue to a 
degree caused somewhat prolonged negotiations. Whilst these 
negotiations were.proceeding the University received an offer of 
a thii-d benefaction— from the Worshipful Company of Drapers— 
of the endowment for 10 yeare of a Professorship of Agriculture 
on condition that the University would found and maintain a 
liepartment of Agriculture and would recognise agriculture or 
agi-xultural science as a subject of study for a degree. 

Both these generous offers were accepted in the" early months 
of 1899 and the University took over the work of the Cambridge 
and Counties Cominittei- as a going concern, the financia’ 
arrangements being greatly facilitated bv the promise of an in- 
cr»ascd annual grant from the Board of Agriculture. A Board 
of Agneultnral Studies was created to conduct the teaching and 
fuaiiiimg. and both the Cambridge and Counties Committee 
Md he Agricultural Examinations Syndicate were dissolved, 
the diploma examinations were remodelled and the University 
eco^nised the first examination as a special examination for the 
uhiiary B.A. degree. 

f Professorship of Agriculture.— In the autumn 

Irofessor Somerville was elected as the first Professor of 
|8ncuihire on the Drapers’ foundation, and the newly 
^ns l uted Department of Agriculture began work in October, 
s'p. ^ consisting of Dr. Somerville 

nlti Agriculture, 'the writer as Lecturer in AsrL 

u-ai Chemistry and Secretary, and Mr. R. H. BifPen as Lee- 
giicultural Botany. This staff was housed in four 

c 2 
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small rooms in the basement of the University Chemical Labora. 
tory lent by Professor Liveing, and in a small room in 
Botany School lent by Professor Marshall Ward. 

Within a year a farm of 140 acres was added to the equipment, 
Burgoyne’s Farm, Impington, 5 miles from Cambridge, being 
leased to the University rent free for 10 years by the late Mr. 
W. A, Macfarlane Grieve of Clare College. The farming capital 
of Tl,500 was collected by public subscription. 

Under Professor Somerville this farm was stocked and 
equipped, local experimental work was extended by the estab- 
lishment of several experiment stations on a more permanent 
and ambitious scale, notably the “manuring for mutton" 
stations at Hatley, Cransley, and Trowse, and the “ schemes 
of manuring ” stations at Saxmimdham, Hatley, Great Thurlow, 
and Thriplow. Laboratory research was also actively pro?e- 
euted, chiefly in the dire(4ion of studying the composition of 
Various crops. Biffen’s plant breeding work, endowed willi a 
new weapon by the rediscovery of MendeTs laws of heredity 
made steady progress. The teaching \vas reorganised by the- 
inclusion of systematic instruction on the practical side of ayh- 
culture, and the number of students slowly but steadily 
increased. 

In 190^, Professor Somerville left Cambridge in order to 
fill the important position of Assistant Secretary in charge 
of the Intelligence Dicidon of the Board of Agricultme. 
During his short stay his personal gifts and the success of his 
practical experiments had made an important contribution 
towards the establishment of the new department as one of tlu 
scientific departments of the University. He was succeeded by 
Professor (now^ Sir Thomas) Middleton, who, like his predeces- 
sor, left the chair of agriculture at Armstrong College, Newcostk- 
on-Tyne, to come to Cambridge. 

Professor Middleton extended the experimental work inaiign- 
rated by Professor Somerville by including in the farm pro- 
gramme a very comprehensive series of variety trials of oats, 
potatoes, mangolds and other farm crops^ and in colloboratioi 
with the writer, at that time Reader in Agricultural Chemistiy 
carried out an important series of feeding trials at several centres 
to test the nutritive value of different varieties of mangoMs. 
Research work on the composition of crops was actively 
euted by the writer and his assistant, Mr. E, A. Berry, 
Professor of Agricultural Chemistry at Glasgow, and by 
Biifen on plant breeding. The steady increase in the number o 
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students was maintained, and a number of men entered for 
the final Diploma course after having taken an honours degree 
in Natural Science. Such men readily ol^tained good positions 
in India and the Colonies, and Professor Middleton’s Indian 
experience w^as an important factor in encouraging a class of 
students of this type. 

As the number of students increased it became evident that the 
department was outgrowing its temporary home in the chemical 
laboratory, and the need of a permanent agricultural laboratory 
became pressing. The first step was taken at the Royal Agri- 
cultural bociety s show at Derby in 1906 when His Majesty King 
Edward YIT, who was staying with the late Duke of Devonshire, 
Chancellor of the University, visited the show and expressed 
great interest in the Department’s exhibit of new varieties of 
cereals in the Education building. The Duke soon afterwards 
consented to act as chairman of a special committee of the Cam- 
bridge University Association with the object of collecting 
D20,000 to build an agricultural laboratory, the University 
having promised to provide a site adjoining the other scientific 
laboratories and museums. The Worshipful Company of 
Drapers, whose munificence had already created the Professor- 
ship of Agriculture, headed the subscription list with the offer 
of 15,000 on condition that an equal sum should be promised 
immediately. This condition was fulfilled at the first meeting 
called in London by the Committee. A'ery soon afterwards, the 
Duke of Devonshire, who had initiated the scheme, died. His 
place as chairman was taken by the present Duke, to whose 
eneigv the ultimate success of the scheme was due. 

Meantime Professor Middleton, like his predecessor in the 
Cliair of Agriculture, accepted an Assistant Secretaryship at the 
fioaul of Agriculture, which made it necessary for him to leave 
Cambridge in Afay, 1907. He was succeeded by the writer, 
lose appointment necessitated a considerable reorganisation of 
1 10 Depaitment. Professor Aliddleton had taken charge of the 
teaching of Agriculture and the direction of the farm. The 
Piofessor continued his teaching of agricultural chemistry, 
^nc the agricultural teaching and the farm were put in the 
an(s of All. K. J. J. Alackenzie, who had been Vice-Principal 
^ tbo South Eastern Agricultural College. 

A few months later, the Drapers’ Company gave further evi^ 
of their great generosity by increasing their annual grant 
a second period of 10 years to 1919. This 
ccl the University to create a second agricultural professor- 
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ship, and Mr. E. H. Biffen, whose distinguished work on the 
improvement of cereals had aheady begun to achieve practical 
success, was elected Professor of Agricultural Botany in the 
spring of 1908. 

The New School of Agriculture.— Meantime the Duke oi 
Devonshire’s committee had continued their efforts, and in the 
autumn of 1909 the University Association was able to hand 
over to' the University the sum of P20,000. The Universitj 
assigned a site adjoining the Botany School and the Sedgwick 
Museum of Geologv, and appointed a syndicate to supervise the 
erection of the building. The preparation of plans was entrusted 
to Mr. Arnold Mitchell, F.E.I.B.A., and the contract for the 
erection of the building was given to Mr. William Sindall of 
Cambridge. The School of Agriculture was formally opened bj 
the Duke of Devonshire on 26th April, 1910, though the staff 
and 40 students had been in occupation since January The 
building has proved satisfactory in every way and reflects great 
credit on both the architect and the contractor. ' Its total cost 
was about £17,500. The balance of about £2,500 was invested 
by the University, the income being applied to the payment of 
rates and maintenance. 

(To he concluded.) 
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FARM BUILDINGS FOR SMALL 
HOLDINGS: 

VARIATIONS FROM THE NORMAL. 

Major H. P. G. Maulb, D.S.O., M.C., F.E.I.B.A. 

In a previous article* a description and illustrations were 
given of a type of building with a single span roof for a SO-acie 
mixed holding, and it was suggested that if this type proves 
successful in practice further development might take place on 
similar lines. One of the objects of these articles is to (im® 
attention to any new methods of planning and construction or 
any variant of an old method in order to elicit opinions on t 
merits or demerits, with a view to future improvement sn 
evolution. 

* Farm Buililiiiis t’nr Small UnVlincH : A West HiflinK Improvement, 

Journal, May, 1022, p. 113. 
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■phere can be little doubt that reform is needed in the planning 
and detail of new buildings, and perhaps more particularly in 
the reconditioning and adaptation of existing ones. Moreover, 
the present economic situation is such that any new building 
nr adaptation work dictated by the necessity for improved returns 
must be carried out with the strictest attention to capital outlay, 
as well as to the cost of annual maintenance. It is therefore of 
real importance in the interests of practical farming that full 
publicity should be given to any new idea or variations from 
the normal, in order to separate the wheat from the chaff and to 
arrive at any definite facts which will assist both farmers and 
architects to solve the building problems of the future. 

This article deals with two other variants from the main nor- 
mal types of 30- to 50- acre holding buildings referred to in the 
previous article and has a fcw'ofoid object : (a) to compare the 
West hiding Single Span Scheme with buildings now illustrated, 
and ih] to suggest that the types discussed here may be a valu- 
able guide in certain kinds of adaptation work. 

Figs. 1 and 2 illustrate buildings on a 20-acre mixed 
holding, erected by the North Biding County Council, and show 
all the various departments of the farm grouped under a single 
roof. 

The main difference from the West Riding type is (1) that 
no real covered stock-yard is included under the roof, only a 
cattle shed of very small dimensions, which, however, might 
presumably abut upon an open yard if desired; (2) that the 
centre of the upper part of the building is constmeted as a loft 
giving ample floor space for the storage of hay, grain, cake, etc., 
and with access provided from the mixing floor below. In 
appearance the building is very similar to a south country straw 
barn, and it is this construction which suggests that the latter 
might in many cases be converted to a complete range of build- 
ings at comparatively small cost and with profitable results. 

The root store and mixing floor is placed centrally on the north 
side with exceptionally easy internal access to ail parts of the 
building, and for direct and simple labour-saving planning the 
scheme in this respect is difficult to improve. The cow byre is 
P aced centrally to the south with a feeding passage between it 
and the mixing floor, and with direct external access. There is 
diiect external access to both stable and loose box. 

In comparison with the West Riding Scheme it must be noted 
the acreage of the latter holding is considerably greater, 
that the type of construction is fundamentally unlike. The 
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proviBion of the loft immediately above the greater part of the 
area devoted to stock contrasts with the open roof of the West 
Riding Scheme, and it is the effect of these different treatments 
which it is essential to know. If the results are satisfactory it 
is not too much to say that a valuable contribution has been 
made both to the planning of new buildings and the adaptation 
of old ones. Here again what is now needed is some record of 
the actual working results. If it is found in practice that the 
health of the stock does not suffer from over concentration in 
the effort to obtain a labour-saving plan, it is obvious that 
further development on these lines might well be found to be 
suitable to larger buildings for an increased acreage. 

It is sometimes difficult to know how to make the best use of 
old timber-framed straw barns, which are often in an excellent 
state of structural repair, or possess the probability of a long 
and useful life if adequately repaired or re-roofed. In general 
dimensions and appearance many are very similar to the North 
Riding Scheme and could be easily and economically sub-divided 
upon the lines Indicated. 

Figs. 3 and 4 show the equipment of a 30-acre holding on the 
Stockton Grange Estate of the Durham County Council and 
show a very simple arrangement as far as plan is coneernod, 
but a very different method of roof construction. 

In convenience of ground plan there is little to choose between 
the two schemes, the transposition of the stable and loose box 
being comparative!}' unimportant and probably governed by the 
nature of the site and approaches. The chief difference in plan 
is the position of the granary, here placed solely over the cart 
shed hy raising the roof at this point (ace Fig. 4). 

The roof has been constructed in the form of two parallel 
small single spans with a long gutter between carried over the 
central dividing wall, the granary as already stated being roofed 
at a higher level over the cart shed. It can, the writer thinks, 
‘be shown that a single span roof of modern construction could 
be built mere economically in initial outlay than by the method 
selected and without the expenditure in annual upkeep of tbs 
long gutter between roofs, always a source of trouble and ex- 
pense, and particularly so in the neighbourhood of staclc-yards. 
It may be that a single span roof was discarded on the score of 
exposed situation or because it was considered undesirable to 
put any floor over the heads of the live stock. If the latter is 
the true explanation it is again a point which can only be deter- 
mined by careful observation and continued practice, and the 
architect must be guided by the practical farmer. 




Flc. 1 -N(jJ‘tU liidin.ii County Council. .'tO-uci'c Hohliny 





DURHAM COUNTY COUNCIL 
STOCKTON GRANGE ESTATE 
50 ACRE HOLDING 
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if a covered yard is of such great importance both for in- 
creasing the head of stock and for the production of the best 
gi-iule of manure as we are inclined to think, then it would 
appear that the West Biding type should give the best results 
oil both counts, particularly in an exposed situation where in- 
creased shelter and warmth are imperative. If, also, it can be 
shown that the provision of a loft over stock is not detrimental, 
provided adequate ventilation and cubic space are given, it would 
appear that the North Riding Scheme, with the single roof 
Slid large loft is the more advantageous of the two described in 
(his article for smaller holdings where the West Riding type 
would be too costly. There is good reason to think that in the 
mailer of cost, by careful planning and new methods of construc- 
tion the single roof type might be the cheaper method and can 
be BC constructed that there need be no fear on the score of 
increased annual upkeep due to exposed climatic conditions. 
Pcssibh- some compromise between the North and West Riding 
tipes could be evolved giving a small covered yard as well as 
i\\i} loft space. 

Although these two examples of coneentrated planning are 
fovered by different types of roof they may tor practical purposes 
be 1 -egatded as the offspring of the same desire, viz. to reduce 
ilie labour in tending stock to the minimum. As such plans are 
whiely different from the majority of small holding buildings 
erected during the past few years, and are approximate in prin- 
ciple to modei-n American and Danish methods, they may be 
considered of more than passing interest. This tvqie of plan, 
cdiefiillc ccorked out, must l>e more economical than the open 
cmiitvaid type with its increased amount of external walling 
■m angles, gutters, down pipes, drains and larger area o1 
gTOim,! covered, and it does undoubtedly fulfil the gi'eat principle 
«t ecoiiomy of labour in the concentration, preparation, and dis- 
h'lbution of fodder. Dor these reifsons these Yorkshire and Dur- 
wm types are worthy careful consideration, not only with regard 
o hitiire small holding equipment, but also inasmuch as they 
iqiresent in embryo principles which, if found successful in 
i’'«'hvo, might be extended to much larger acreages 
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PHOSPHATIC FERTILISERS. 

E. J. Rtjssblij, O.B.E., D.Sc., F.R.S., 
Rothamsted Ex'perimental Station. 

Phosphates serve at least five purposes in the soil : — 

1. They cause an earlier development of the young plant 
than would otherwise occur; 

2.. They bring about a considerable development of fibrous 
roots ; 

3. They counteract the rankness of growth which is liable to 
occur on land richly supplied with nitrogen compounds ; 

4. They hasten ripening and improve the quality of grain 

.5. They increase the feeding value of the ordinary fodder 

crops. 

They are more widely used than any other fertilisers, and the 
farmers of the Unitod Kingdom alone purchase something like 
one and a quarter million tons each year. 

Bones. — The oldest form of phosphate used on the fanu is 
obtained from bones. In old days raw bones themselves were 
much used. Under modern conditions the fat and often the 
‘ gelatine are first removed, these having considerable commerckl 
value, and the residues are then ground for manure. Some- 
times also the bones are treated with sulphuric acid to mak“ the 
phosphates more soluble. Tliere are thus four bone prodiiete 
obtainable by the farmer 

(а) Row hones, containing the whole of the material, indnd- 
ing fat and gelatine ; 

(б) Bone-meal, containing the gelatine, but not the fat; 

(c) Steamed hone flour, containing neither gelatine nor fat; 

(d) Dissolved hones, being raw bones or bone-meal treated 


with sulphuric acid. 


Typical analyses are aa 
constituents) : — 

follojvs 

(the figures being perceriafie 



Equimlmt 

to 

Artiimmiji. 




Nitrorjm. 

ACln. 

rp. 0,0. 

Kaw English bones 

5 

G 

22 

48 * 

Bone-meal 

3*5-4 -5 

4‘2-5‘4 

20-25 

43-55 

„ usual analysis ... 

3*75 

4-5 

20*6 

45 

bteamed bone flour 

1-2 

1-2*5 

25-32 

55-ilf 

Dissolved bones 

2-3 

2*3-3* 8 

15-16 

33-35 


Bone fertilisers are very safe, hut they are generally 1^^ 
effective than the substances described below. They 



PHOSPHATIC FeRTILISEBS. 


235 


19*2‘2.] 


•ovcd as successful as superphosphate for turnips, or as basic 
slacr for gi'ass. Steamed bone flour, being very finely ground, 
has proved useful in dry situations; and bone-meal has given 
tolerably good results for potatoes and for other crops at Rot- 
hamsted and at Saxmundham, but at Cockle Park and Aberdeen 
it did not come out well. There is a belief among oortain farmers 
that dissolved bones are better for the land than superphosphate, 
hut no clear evidence has ever been obtainable in spite of much 
search for definite instances. On the whole we must conclude 
that dissolved bones are more popular than they deserve to be. 

Superphosphate. — Superphosphate is by far the most widely 
used of all artificial fertilisers. It is made by treating mineral 
phosphates with sulphuric acid, and is sometimes therefore re- 
garded as an “ acid ” fertiliser, but this is incorrect; well made 
superphosphate has no acidifying effect on the soil. But it is 
aiso important to avoid another common error — the assumption 
that the “ lime referred to in the full name “ superphosphate 
of lime,” behaves like lime in the soil and so obviates the neces- • 
sity for periodical applications of tnie lime or limestone. Siiper- 
fhosj)hate contains no true limey and the fact that it is being 
applied regularly to land does not in the least reduce the neces- 
sity for periodical applications of lime. What superphosphate 
does contain besides calcium phosphate is gypsum, and so much 
of this is present that the practice of using gypsum as a fertiliser, 
which at one time was common, is no longer recommended. 

Superphosphate is usually sold on its content of water-soluble 
phosphate, but this is expressed in terms of tricalcic phosphate, 
thereby facilitating comparison with other phosphatic fertilisers. 
Thug, when a superphosphate is guaranteed “ 30 per cent, 
soluble” it does not mean, as is often supposed, that 30percent 
of the manure is soluble in water, or that 30 per cent, of the 
phosphate is rendered soluble, but that the water-soluble phos- 
phate in 100 lb. of the manure contains as much phosphonis (the 
thing the farmer really wants) as does 30 lb. of tricalcic 
phosphate. 

For Roots. — The most profitable use of superphosphate is on 
potatoes and on roots. For potatoes it is in practically ail condi- 
hons the best phosphatic fertiliser we have, and dressings of 4, 
^ or even 8 cwt. per acre are often given according to the yield 
obtainable. In the north (Durham, Northumberland, S.W. 
Scotland), it has been recommended to use a certain amount of 
slag (2 to 8 cwt.) in partial replacement of the super- 
phosphate. It is not desirable to replace too much, however. 
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as potatoes are liable to scab if alkaline conditions are set up % 
the basic slag. Further, it is not certain that heavy dressings 
of phosphates are always desirable for potatoes , in Devon 
experiments 400 lb. superphosphate per acre gave a somewhat 
larger yield than did 533 lb. per acre. 

For swedes and turnips superphosphate serves the admirable 
purpose of bringing them earlier to the hoe than would other- 
wise be possible. This alone often justifies the use of the 
fertiliser quite apart from the increase in crop and of fc.-'diiig 
value. For these crops, however, basic slag is often equally 
effective in the north, though not always in the south ; but it is 
always to be preferred wherever finger-and-toe is common. 

Mangolds commonly receive a dressing of superphosphate to 
bring them on earlier,' but as a rule there is no point in applying 
lai-'^e dressings ; probablv 21, cwt. per acre is all that is needed. 
Indeed there is some evidence that too much superphosphate 
has the undesirable effect of reducing the growth of the bnlb 
and hastening the ripening of the crop, i.e., the formation of 
seed. 

For Cere(/Ls-.— Another highly important use of superphos- 
• phate is in hastening the ripening of cereals, this being of espe- 
cial advantage in districts where the haiTest is apt to be late. 
Thus in wet hill distiacts the harvest is Bometimes a source of 
serious arixietv to farmers and there is a great advantage in 
expediting it, 'if only by fi or 7 days. This has been done by 
giving a dressing of about 8 cwt. superphosphate along with a 
smalf amount Isay a cwt.) sulphate of ammonia, to ensure an 
ep.vlv development of leaf. 

Superphosphate is also used with advantage on barley grow 
after roots which have been fed to sheep on the land, espcc'a b 
when cake or corn have also been given. It counteracts « 
rankness that tends to be induced, improving the quality ot tne 
grain and increasing the strength of the straw. The same 
of action takes place when superphosphate is added to the m lo- 
genoiis top-dressing given to cereals in the ordinaiy oorn-gioviEr 
districts. Increased yields are obtained by applying 
dressings to corn crops in spring. There is, however, often 
fear that the corn will be laid owing to the inability o 
straw to carry more grain. Experience has shown 
tendency is frequently’ reduced by the addition of 1 to i; 
of superphosphate to the dressing. . 

Eiject of Soil and Rainfall.— hfi a rule dry sandy soils in 
eastern and midland parts of the country, where the rain 
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l)(‘iow 25 or 28 in., rospond loss to phosphatos than the heavier 
soils. Thus superphosphate acts better on the heavy soils of 
Ilofhamsted than on the lighter land at Woburn. It is com- 
monly observed on the light lands of East Kent that smaller 
phosphatic dressings are called for than on the heavier soils. 
While much depends on the soil a good deal depends also on the 
rainfall, and a sandy soil under 85 in. of rain will need larger and 
more frequent dressings of phosphate than a similar soil with 
25 in. of rain. With the higher rainfall also there is more possi- 
bility of substituting basic slag for superphosphate when the 
soil is sour or the slag is cheaper. 

Although the phosphorus in supei-phosphate is soluble in water 
it does not wash out from the soil ; it becomes distributed and 
fixed. At Eothamsted it is possible to account for praeticallv 
all the phosphate added during the past 70 years; some has sone 
into the crop and nearly all the remainder is still in the "soil, 
only very small quantities having been w’ashed away. 

Sasic Slarg. On Cjtgss Ijavd. Basic slag is pre-eminently 
the fertiliser for grass land, whether pasture or meadow, and it 
has effected remarkable improvement in eases where it is suit- 
able. It produces its most striking results on heavy land covered 
with poor herbage containing large quantities of “ bent grass " 
which goes brown in autumn, giving a very parched appearance 
to the field. The best known instance is that of Cockle Park, 
where grazing capable of carrying only about 1 sheep per acre 
and producing only about 25 lb. of live weight increase per acre 
each season has been so improved that it now carries about 3 
sheep per acre and produces about 100 lb. of live weight increase. 

The improvement is effected through the agency of the wild 
white clover which begins to develop soon after the slag is 
applied. It IS therefore essential that the conditions shwld 
-avour this plant, and for this reason it is wise to adopt a bold 
pohey and give a substantial dressing of slag at the outset, 
lere drainage is necessary this must receive attention, but 
lere are instances where the wetness of the grass is due not so 
much to faulty natural drainage as to a mat of moss or decaying 
'‘^getatioii which impedes the soaking away of the water.' In 
TlTf "nslagged land may remain wet while on the 
' agged land the mat disappears and the water gets awav 

ft IS sometimes supposed that slag acts well only if there is 
rainfall, but this is shown not to be the case by the Essex 
•I'mmnents conducted 'by Professor G. Scott Robertson. Al- 
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though the rainfall is not particularly high, slag has improved 
the yield of hay, raising it from 10 cwt. per acre on the 
unmanured to 20 cwt. per acre on the slagged land in 
one of the poorest fields, and from 30 cwt. on the un- 
manured to 40 cwt. per acre on the slagged land in one of the 
best fields. Here also the chief improvement is in the t}'pe of 
herbage; the clover increases considerably, and the land is more 
completely covered with vegetation, with the result that its tem. 
perature is lower in summer, there is less wastage of water by 
evaporation, and in consequence the crop has a larger available 


supply of water. 

Basic slag does not produce these striking results on aU types 
of c-rass land. Where the herbage is already good enough to 
carry three four or more sheep per acre each season there is 
less room for improvement; this is the case at Eothamsted. and 
in consequence the grazing experiments are less impressive than 
■It Cockle Park. Similarly the yield of hay on the unslaggod land 
is above that on most Essex slagged plots; hence the rripiove. 
ment is less marked. Further, on light land there is sonmtimos 
only little improvement until kainit is added ; the eombmation 
of Blag and kainit then gives a better herbage and larger yields 
hut tLre is not always a profit. So on hill land the value of 
the improvement effected by the slag does not always repai the 
cost to the farmer: the fault here is- not always with the slag, 
but sometimes with the system of management of the grazmp. 

On 'Arable Bnnd.— Although basic slag is best known for its 
effects on grass land it has in many cases proved useful m luable 
land also.' In the north of England and in Scotland it is recom- 
mended for use on swedes and turnips, either in partial or com- 
plete replacement of superphosphate, especially .vhere 
Ld-toe is common. In the south and west of 
not ac-nerallv given as large crops as superphosphate, tlioii„ 
under favourable conditions of price it has sometimes prov 
eqiiallv profitable. 

Types 0 / Sfap.-There are at present three types of sla 
the market. (1) The old Bessemer slag with which MQrA 
Park experiments were carried out. This contains total 
phorus equivalent to 88 to 42 per cent. J test- 

U a ^oluhility of 85 per cent, by the official 
Nowadays this type of slag is not common, but a certa . 
is still produced in this country, and some is 
abroad. It seems, however, improbable that large siipp 
be maintained. 
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(*2) The present-day open-hearth slag of high solubility con- 
taining phosphorus equiyalent to 15 to 35 per cent, of tricalcic 
phosphate, and therefore poorer than the old Bessemer slag. 
There is no reason to suppose that anything except the phosphate 
has fertiliser value, and in comparing these slags with the old 
it is usual and probably sound to do so on the basis of equal 
phosphate content. Experiments made on these lines indicate 
that the phosphate in the high soluble slag has on the whole the 
same agricultural value as that in the Bessemer ; in other words, 
a dressing of 10 cwt. per acre of a 20 per cent, high soluble slag 
could be expected to have approximately the same effect on 
arjiss land as 5 cwt. per acre of a 40 per cent. Bessemer slag. 

(3) Some of the open-hearth slag, while containing the same 
amount of total phosphorus as the preceding material, has a 
much lower solubility according to the official test. It is not yet 
cletir that there is any great difference between slags of some 
60 ner cent, and those of 80 per cent, solubility, but it does, 
appear that those of 30 per cent, and still more so those of 20 per 
cent, solubility are less effective. In the Essex experiments the 
low soluble slags were less reliable than those of high solub*lity ; 
sometimes they acted well and sometimes they did not. There 
is evidence that they are slower in action than the high soluble 
slags, and hence they should be given time and not expected to 
work in a hurry; they should be applied in autumn and used 
preferably in districts of sufficient rainfall. Out of 41 e'lperi- 
iiieiits with both t}q)es of slag coming under review during the 
dr}' season of 1921, 15 of the high soluble were effective, but 
only 0 of the low soluble. 

The comparison of prices of slag and superphosphate is ren- 
dmcfl easy by the circumstance that both are sold on the basis 
of their phosphate content, and although the actual compounds 
ditfer in the two fertilisers, they are each expressed in terms of 
the standard tri-calcic phosphate. Thus, as already explained 
“30 per cent. superphosphate ” means that 100 lb. of the super- 
phosphate contains as much phosphorus as is present in BO ib, 
of the standard tri-calcic phosphate. So a “20 per cent, slag 
contains in 100 lb. as much phosphorus as does 20 lb. of the 
standard tri-calcic phosphate. If therefore 30 per cent, super- 
phosphate is offered at £4 5s, each unit costs 2s. lOd. ; while if 
per cent, slag is offered at £S each unit costs 3s. The price 
should be worked out to include delivery at the farmer's station. 

of Slag . — There is a further description of basic slag 
^diich often causes some confusion — the solubility. This 6gure 
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refers to the part of the phosphate which is soluble in the cittie 
acid used in the official test. Thus a 20 per cent, slag of 20 pa 
cent, solubility is a slag 100 lb. of which contain^ as much phofj. 
phorus as does 20 lb. of tricalcic phosphate, and that 20 percent, 
of this phosphatic material is soluble in the official testing lujuid, 
A 20 per cent, slag of 80 per cent, solubihty would also em.tain 
in 100 lb. as much phosphorus as does 20 per cent, tricalcie 
phosphate, but, of this, 80 per cent, is soluble under the con- 
ditions of the official test. This test was designed for the old 
slag ai’.d is not egually suitable for the present-day 
open-hearth slags ; data for revision will be available when aore 
field experiments are carried out. In the meantime farmers 
should regard the solubility figures as having a descrintive 
rather than an exact value; a slag of 70 per cent. solubilitiMs 
probably quicker in action than one of 35 per cent, solubility, 
but it has not necessarily double the value as the figures sncseq 
Mineral Phosphates.— These have been used with good re- 
sults in the United States under the name of rock phosphate; 
they have also proved effective in France. In the Essex trials 
they gave promising results, though up to the present they hare 
not acted as well as the high soluble basic slag. A number oi 
tests are in progress in different counties and the results should 
be carefully watched by farmers. The present indications are 
that fineness of grinding is important and that the value per 
unit of phosphate is less than in basic slag. 

(This article replaces in this issue the usual notes on iiwiiuif: 
contributed to the Journal by Dr. Piussell.) 
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GREEN MANURING. 

PAET II. 

H, J. Page, B.Sc., A.I.C., 

Rothumsted Experimental Station. 

The Mode of Action of Green Manures.— The effect of 
green manure on the succeeding crop as compared with 
larmyard manure can be considered under three heads, accoi 
mg to its influence on (1) the supply of mineral nutnents 
the main crop; (2) the supply of nitrogen to the main cr 
' the physical properties of the soil — tilth, moisture- n 
capacity, etc. 
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(1) Ejjeet on the Supply of Minerals. ~¥army aid manure 
adds potash and some phosphates to the soil, and these being 
derived partly from feeding stuffs imported from outside the 
farm, are a gam to the soil. A green manure, on the other- 
hand, only returns to the soil those mineral substances which 
it first took from it, so that before it can be equal in its effects 
to farmyard manure in this respect, it must be supplemented 
by mineral manures; there is, however, no difficulty about this, 
aud indeed, it always pays to grow the green crops with 
mineial manures in order to get as large a bulk of green stuff 
as possible. Further, although the green crop only returns to 
the soil those minerals it took from it, a deep-rooted green 
manure crop, by opening up the subsoil, will not only bring up 
from the subsoil mineral substances which on its decomposition 
will be added to the surface soil, but also, the ensuing main 
crop will itself have a better chance of penetrating into the 
subsoil with its roots, and tapping the mineral resources there. 
There is also some evidence that a green manure used in con^ 
junction with raw mineral phosphate renders the phosphoric 
acid of the latter more readily available to the succeeding crop. 

iii Effect on the Supply of .Vitro;/en.— Farmyard manuie 
similarly adds to the soil large quantities of nitrogen, lluch 
of tins nitrogen has been purchased, either in the form of 
cake, or as manures used for the growth of roots or forage crops. 
The nitrogen in green manures, on the other hand, may be 
wholly or largely a clear gain. Thus a, leguminous crop collects 
tioiii the atmosphere large amounts of nitrogen, which are 
atcti, to t ie soil, vhen the crop is turned in. An average crop 
ot vetches may ea.sily add to the soil as much nitrogen as 
tons of .stable manure to the acre. Even a non-legummous 
nop, though incapable of fixing atmospheric nitrogen, saves 
mtmgen for use by the subsequent main crop, by absorbintr 
roiu ( 1C .soil nitrates which would otherwise be lost in the 
i^iiaagc water. Green manures therefore may be regarded 

'vith farmyard manure as a 
of'>fp ' to the soil. The relative advantages 

fallowing on stiff soils are not definitely 
the bini ■ * known to have a very beneficial effect on 

nitrification and nitrogen fixation, 
hand (lepressed by a growing crop, but on the other 

leaching “bate of a bare fallow mav be lost by 

we known f Probably the best plan on soils which 

0 benefit by a bare summer fallow is that already 
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mentioned as used in Essex, namely, to fallow during the dry 
summer months, and sow a green manure in early auturun to 
save the accumulated nitrates from leaching. 

It is not, however, certain that the nitrogen added to soil 
by green manures is always as readily available to the follow, 
ing crop as that of farmyard manure. This is a point upon 
which further investigation is needed; the results of tlie 
Woburn experiment already quoted illustrate this aspect. 
Although the amount of nitrogen added to the soil by vetches 
was found to be markedly superior to that added by mustard 
and although analysis of the soil showed that after vetches h 
wuis indeed jiclier in nitrogen than after mustard, yet the wheat 
after mustard was always a bigger crop than after vetchec 
Evidently there is some fador operating in the light laud tit 
Woburn to limit the availability of the nitrogen buried witb 
the green crop, a factor which is apparently not operative in 
Eothamsted soil. 

Although the nitrogen question is one which undoubli'dly 
hulks large in the value of farmyard manure, and of 
green manures, it is not the indispensable factor in 
either. There is no reason to suppose that the require- 
ments of a crop for nitrogen, as for minerals, caunot be 
adequately met by an enlightened use of artificials. As siateil 
before, it is as a source of organic* matter—" humus ’ “that 
farmyard manure must be chiefly priced, and it is similarly as 
a source of humus and bv their effects on the physical pro- 
perties of the soil that green manures must stand or fall. 

(3) Effect on the Siipply of Moisture and on the Phijsical 
Properties of the Soil . — We do not know definitely whether, biilli 
for bulk of dry matter, green manures are as efficient as fann- 
yard manures as sources of humus, nor whether the humus 
produced from both is of the same character. These are ques- 
tions which can only be answered after much more work bas 
been done on the general question of humus formation and the 
nature and properties of humus, and in the meantime wc can - 
only assume that humus can be equally well derived kotti 
either, and that once formed it will have the same effects JD 
both cases in improving the physical condition of the soil- k 
is evident then that the difference between farmyard and 
manures will be due to the difference in their mode of prepni'^* 
tion and application. The essential difference is of course 
the farmyard manure is made off the land, and is usually appW 
only when decomposition is well In hand, whereas the green 
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manure is actually grown on the land to which it is to be 
applied, and is so applied in an undecomposed state. During 
the oTOWtb of the green crop important effects are exerted on 
the moisture content of the soil; on the one hand the trans- 
pivation of water by the growing crop dries out the soil, and 
Ijo-ht showers may not reach its surface; on the other hand, 
the surface of the soil is screened from the direct action of 
frost, the beating of rain, and the sun's rays. Whether the^,e 
actions are beneficial or the reverse, depends, among other 
tilings, on the type of soil and the time of year. 

The drying effect of transpiration will be of little consequence 
in the cooler part of the year or on a soil well supplied with 
moisture, but may be decidedly harmful on a light soil or in a 
very dry season. The screening of the soil from frost and the 
beating down of the rain may do no harm, or even be positively 
beneficial, on a light soil, \vhile a heavy soil may suffer by 
being screened from frost, though it also probably benefits by 
being saved from the beating down of heavy rain. Further, 
the incorporation in the surface soil of undecayed plant material 
mechanically opens up the soil, and at the same lime the 
:apillar}' channels connecting the subsoil water with the sur- 
hce are broken. These also are effects which may be beneficial 
)r the reverse according to circumstances. A stiff cold wet soil 
jenefits greatly by the improved drainage caused by this open- 
ing lip, especially in the wet months of the year, but a light 
sandy soil which is already too open may be harmed unless the 
buried crop rots sufSciently quickly to lose its fibrous structure 
before dry hot weather comes round. 

Again, even after the buried crop has thoroughly rotted, the 
effects of its previous growth may persist and influence the 
growth of the succeeding crop, either as a result of the drying 
out of the soil previously mentioned, or in the case of a deep- 
rooted green crop, by opening up the subsoil and enabling the 
ensuing crop to draw on supplies of subsoil water which it 
^'ould not otherwise obtain. A striking illustration of this 
effect of a dee^-rooted green manure crop is reported by 
Schultz, to whose pioneer work at Lupitz, in Saxony, so much 
our knowledge of the principles pf green manuring is due. 
Schultz grew potatoes on plots which had previously been 
g^een manured with lupins, and on adjacent plots which had 
received a dressing of farmyard manure of equal nitrogen con- 
The crops of potatoes w^ere weighed and the depth to 

d2 
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which their roots penetrated was also determined. The results 
obtained were:— 

Depth of rooting and yields of Potatoes after green manuring loith lupuf^i 
Schultz — Lupiiz. {Light Bundy soil). 


Depth of penetration of roots ... 

After After farminiy,), 

lupins. nianuvi'. 

47 in. 15-17 in. 

Yield of tubers per acre 

... b tons 

6 tohs 

In a similar experiment with 

rye the results were : — 

Jtfie after 

Uye after potatoes 
awl heAivy dressinej 

Jlye o n 
arahi': 

htpiiis. 

of artificials. 

lon'[. 

Height above ground... 47*66 in. 

tl-Ti in. 

111. 

Depth of roots 4,5 In. 

20 24 in. 

IG in. 

Yield of grain per acre 21 bush. 

12 bush. 



Space does not permit of a more detailed discussion of the 
inode of action of green manures, but it is hoped that the above 
remarks will serve to illustrate not only some of the reason> whv 
under suitable conditions green manuring may have sucii b ne- 
ficial results as it is known to have but also, how the ’attaijiment 
of success with green manures depends on a careful consideratioD 
of the actual conditions of soil, climate, etc., in the locality con- 
cerned. We thus come finally to the consideration of those prac- 
tical questions on which ultimately the success of any system of 
manuring depends. We have seen that it is possible to obtain con- 
siderable crop increases by green manuring, and indeed llial in 
certain districts in this country the system is used with success, 
and have examined the factors which are operative in deter- 
mining the action of green manures. What we now have to con- 
sider is ho^v existing knowledge can best be applied in ])r;]Ctice. 
It is net surprising that difi'erent soils, and districts with ditt’ rent 
climates, respond differently to similar methods of green mr-iiiu- 
ing, and the knowledge at our disposal at present does not enable 
us to do more than suggest what are likely to be satisfactory 
systems to suit specified conditions. Many more careful experi- 
ments are needed before one can say with any degree of certainty 
what is the best method under given circumstances. 

The Practical Problems of Green Manuring. — The practical 
problems fall into two parts ; green manuring may be required 
either to maintain the fertility of land already yielding profitable 
crops ; or to build up the fertility of poor waste land or of knd 
which is badly run down and in danger of being no longer profit’ 
able to farm. In the first case, that of maintaining the fertibl} 
of tlie soil, it is obvious that the system adopted must interfere 
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as little as possible with the normal cropping. This rules out 
the possibility of giving the whole, or a large part of the growing 
season to a green manure crop, and it becomes necessary to take 
advantage of the intervals in the normal rotation. Now in 
ordinary farming on a standard four-course rotation, the only 
iiiror\'als usually available will be : (a) From the wheat harvest 
until the roots are sown the following spring, and similarly after 
oats or barley when seeds have not been sown with them in the 
spring, (b) From the time the roots are lifted until the spring 
corn is sown. As regards (b) mangolds or swedes and main crop 
potatoes are lifted too late for a catch crop to be put in, so that 
it is only when these crops have failed or after early potatoes 
or white turnips that this interval can be utilised. 

Where a less rigid rotation is followed, as in market gardening 
districts, and even in ordinary farming now that the tractor has 
rrmde possible much greater elasticity in rotations, many more 
favourablo opportunities of catch cropping with green manures 
present themselves. 

Siiitahk Crops.— It is thus clear that catch crops must be 
lised which are able either to make rapid growth in the late 
saratiier and in autumn, or which can withstand the winter. 
The best crop to use depends very much on the district, but the 
widespread use of mustard is due to the very rapid growth it 
makes even on poor soils, so that if sown on the stubble in 
August, or even early September, it will give a good stand for 
turning in before winter corn or when the heavy frosts come on 
m November or December, Other crops which are to be recom- 
mended in districts where they are known to do well, are rye, 
oats. Italian rye grass, buckwheat (which does well on poor light 
soilsi, rape (giant or ordinary), and thousand-headed kale; ail 
of these in a good season may give a good bulk of green stuff by 
the end of the autumn. In the case where the crop can be grown 
on through the winter for turning under in January or February 
before spring corn, or even later, before roots, other crops to be 
C’Oi'.sidered are vetches, crimson clover, red clover, winter beans, 
late .^vedes or turnips, and winter oats, rye or barley. 

It is generally the case that a leguminous crop is to be pre- 
ened to a non-leguminous one, by virtue of its power of gather- 
Jiig nitrogen, but the Woburn results show that this is not always 
and m any case, since it is bulk of organic matter, rather 
^n nitrogen which is primarily to be aimed at, the crop should 
^ poson which will give the largest growth in the time available 
then, other things being equal, preference should be given 



246 


Green Manuring. 


[Jn-E, 

to a deep-rooted, nitrogen-gathering crop. The system of greei) 
manuring already mentioned as finding application in the 
Biggleswade district, and elsewhere, in which the green crop 
sown with the spring corn, and turned under in the autumi) or 
early in the following year, merits a more extended trial, and 
has the advantage that less rapidly growing legumes such as 
serradella, sainfoin, lucerne, and white, alsike, hop or Bokhara 
clover can be used. There is much scope for the trial of new 
crops not previously grown to any extent in this country. Among 
such may be mentioned an annual sweet white clover, Meliktus 
alba, var. amnia, which has lately come into prominence as a 
fodder and green manure crop in the United States. Some seed 
of this crop has recently been obtained at Rothamsted, and is to 
be tried during the coming season. Soy beans also are used as 
green manure in America and could profitably be tried in this 
country. One of the chief difficulties liable to be met with in 
green manuring is that the catch crop has often to be sown in 
very dry soil, with somewhat uncertain prospects of good ger* 
minatioii. Here again, there is much scope for the introduction 
of ne\v varieties specially adapted to give good germination and 
growth under dry conditions. 

When to Plough in . — A point needing careful consideration 
is whether green manures preceding a spring-sown crop should 
be turned under at the l}eginning or the end of the winter, This 
depends to a large extent on the district. On a light soil, where 
decomposition is rapid and leaching considerable, it is probably 
best to leave the crop above ground as long as possible. Such a 
soil does not suffer appreciably by being protected from the 
action of frost, while if the crop is turned under at the beginning 
of the winter, decomposition may have proceeded so far by the 
spring that a large part of the nitrogen will have been lost in 
the drainage water. The results of the Wisley exporinienis 
quoted aboA^e illustrate this point. On a stiff soil, however, 
rotting is slower, and leaching much less, while the me.lrinical 
action of the unrotted plant material in facilitating drninngf 
during the wmt season will be beneficial, to that on such soils 
may be better to torn the crop under earlier, say in 
December, so that the heavy soil may be exposed to the bene- 
ficial action of the hard frosts. 

Another practical point to be borne in mind is the rninimn® 
time which should elapse between the turning under of the 
crop and the sowing of the succeeding main crop, 
cases failure of the main crop has been found to occur if th® 
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tcrval lias been too short. This maj be due to some check m> 
(ferinination by the primary products of decomposition of the 
^rcen manure or to the action of fungi, but this harmful action 
disappears in a short time, and it may be taken that an interval 
of about one month is sufficient. 

Grreen Manuring for Land Reclamation, — In dealing with the 
Bccoud part of the problem, that of building up the fertility of 
waste or exliniisted land, greater opportunity for green manuring 
is available. On such land, which with ordinary farming brings 
ill little or no profit, the green manure can be grown as part of 
a special rotation in which the whole of a growing season is 
given np to the green crop, or a series of green crops. For poor, 
lialit sandy soils, in cases where the application of lime is too 
costlv, blue lupins are a very suitable crop, and the results 
ol)i::iined in Germany by Schultz, and more recently in Suffolk 
aud Notts., as already quoted, show with what success such a 
method may be used. Where lime can be applied, many more 
crops are available; field peas, horse beans, and the like merit 
consideration, and choice can also be made of such of those crops 
meutioned in the preceding paragraphs, which are suitable to 
the soil concerned. 

Manuring of the Green Crops. — In order to get the best 
possible growtkof green crops, a sufficient dressing of phosphate 
should alv.avH be given, together with potash if there is any 
indication of its being needed. A moderate dressing of nitrate 
of soda or sulphate of ammonia will also often be beneficial, in 
giving the crops a good start, especially for crops sowm on the 
stubble, where nitrates will be at a low ebb. 

Method of Turning in the Green Crop. — With regard to the 
aidual turning undei’ cf the green crop, if the latter is very 
dense, it should be gone over in front of the plough with a disk- 
harrow or roller, or an extra horse should be put on in front of 
the team to help trample down the crop. It may also be neces- 
sary to fix a heavy chain on the plough and to use a disk coulter. 
As to depth of burial, it is generally found that shallow burial, 
^ in. to 6 in. is as good as, or better than deep burial. There is 
some evidence that the rotting of the buried crop is expe- 
dited if a very light dressing of stable manure is ploughed in 
^’ith the green crop. 

What Crops benefit most by Green Manuring.— There is 
seine evidence that hoed crops such as potatoes, sugar beet, man- 
golds, and turnips, benefit more than others by green manuring,^ 
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and since the interval between wheat and roots in the ordinary 
four-course rotation is the one in which green manuring witlj 
catch crops can be most easily fitted, more attention should be 
directed to the use of green manure for these crops. Green 
manures for winter wheafappear also to be undoubtedly of great 
benefit, though it is apparently for wheat especially that tliere 
aupears to be some unceitainty as to the relative merits of legu- 
minous and non-leguminous crops. 

The Economic Value of Green Manures. — In concUision, it 
must be pointed out that we are not in possession of precise data 
concerning the economic value of 'green manures. The fact that 
they find extended application in many places abroad and in 
special districts of this ooimtry is good evidence that their use in 
many circumstances is economically sound, but in considering 
them as an alternative to animal manures we are brought up 
against the vexed question of whether the keeping of animals 
merely as manure-makers is an economic proposition. There is 
no doubt tliat on light lands, the standard system of feeding 
green crops to sheep folded on the land will hold its own against 
green manunng in many districts, but after all, there is a limit 
to the number of sheep any farmer can keep, and many specialist 
growers would pi’efer to do without them; moreover, some of 
the poor light lands like those of Suffolk are not suitable to sheep. 

On heavy lands it is often not practicable to fold sheep on the 
arable fields, and on such lands, if green manuring is not adopted, 
all the animal manure which is required beyond that given by the 
stock normally kept for fatting or dairy purposes, must be pro- 
vided by extra cattle kept primarily for the manure they piovidc, 
or must be bought in. By going in for green manures, the 
farmer could wlmlly or partly dispense with these extra cettle, 
could reduce his area under roots and forage crops, and use a 
greater proportion of his land every year for growing marketable 
crops. Although in some circumstances a gieen manure 
crop itself may encroach somewhat on the time the land is avail' 
able for growing a marketable crop, it must be rerneinbored that 
this mav be mos e than made up for by the increased crops ob- 
tained, and by the fact that in growing a green manure on the 
land to which it is to be applied, all charges for carting and 
spreading dung are avoided. With prevailing prices of fooding 
stuffs and of labour the cost of producing and applying 
manure to tlie land is undoubtedly very many times that of the 
^ame amount of organic matter and nitrogen applied cs groon 
manure. 
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COUNCIL OF AGRICULTURE FOR 
ENGLAND. 


The Eighth Meeting of the Council of Agriculture for Eng- 
Jancl Avas lield on 18th May, 1922, at the Middlesex Guildhall, 
Westminster. The chair was taken by Sir Douglas Newton, 
M.P-« who was elected Chairman for the year 1922. 

The Minister of Agriculture, Sir Arthur Griffith-Bcscawen, M.P., 
vras present throughout the proceedings. 

Statement by the Minister.— At the opening of the meeting, 
(he Minister made a statement on the agiiculturai situation, 
covering the main items of importance since the meeting of the 
Council in December last. He referred first to the depression 
in agricultural prices which had come upon the industry with 
appalling suddenness. Farmers had, in consequent e, been in 
great difficulties, and landlords had been unable to come to their 
assistance. Since January last, however, there had been signs- 
of improvement. The help which had been given when* things 
were really at their worst by the payments in lieu of guaranteed 
prices had certainly come at an opportune time. Of the 187,000 
total claims, 150,000, or 95 per cent, of the claims made up to 
18th July, 1921, w^ere paid on 1st January last. Over 5,000 
more were paid in the first w’eek of January, and nearly all the 
remaining claims had been paid by the end of January. 

With regard to the question of wages, the fanner could not 
possibly continue to pay the w'ages which lie was paying a year 
ago in the face of a 50 per cent, decline in prices. The neces- 
sary reductions had been carried out through the Agricultural 
Conciliation Committees, generally, ho w^as glad to say, in a 
spirit of goodwill and with ^'ery few disputes. There w^re dl 
Conciliation Committees in England and Wales in place of 89 
old Distiict Wages Committees; 54 of these had made agree- 


ments, of which 44 were now current. Most of the agreoinents 
^'ore for long pnriods. 

l^he Minister then referred to the foot-and-mouth disease out- 
teal, winch had been the w’orst in the country since the year 
[To expected that it would cost not less than 1^1,000.000 
to stamp it out, although, having regard to the value of the live 
sh'Ck m tlie country and the nature of the disease, the money 
' been well spent if the disease is entirely eradicated. 
' stated that a large proportion of the live stock of the 

had been slaughtered. As a matter of fact, there had 
slaughtered, as diseased or in contact, 22,000 cattle, or 
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one-third of 1 per cent, of the total, 20,000 sheep, or one-tenth 
of 1 per cent, of the total, and 9,000 pigs, or one -third of 1 pei* 
cent, of the total. 

Turning then to the recommendations of the Gcddes Com- 
mittee, which Committee, he said, had performed a very valu- 
able service to the country generally, reductions of the Ministry’s 
expenditure had been proposed which he had been unable to 
accept. Before the Ged^s Report, the Ministry had itself 
made a reduction amounting to about 36 per cent, of its expen- 
diture, ‘ The Committee, nevertheless, proposed fiuther 
reductions and suggested that the live stock scheme, including 
the bull and boar scheme and the milk recording scheme, should 
be stopped. He had, however, been able to convince the Cabinet 
that they should be retained. As regards the grants for agri- 
cultural education and research, the Committee had suggesterl 
that, in view of the extra Al, 000, 000 which had been acqiiir d 
for Agidculture under the Corn Production Act (Bepeab- Act, 
there o^ight to be a big cut in the amount which we had been 
spending upon that subject before the grant had hoen obtained. 
To carry out such a proposition, however, appeared to ’he 
. Minister to involve a most distinct breach of faith with the' 
agricultural community. He, therefore, with tlm aid of the 
Secretary for Scotland, whose Departirent was rffeeted in the 
same way, had been able to make his case good before the 
Cabinet, and the original grants for agricultural educ.'tion nid 
research were accordingly retained. The share for England and 
Wales ( £850,C(X>), as to the allocation of which the Ag/ico.ltinal 
Advisory Committee had been consulted, would be spent, as hir 
as possible, on large and important seivdces, snch as the pioposed 
new^ institute for A'eterinary Piesearch. The Minister here out- 
lined the main items which the proposed allocation cove.ed. He 
w^ent on to say that during the last few months a good deal of 
work had been done for the relief of unemployment by means of 
land drainage w'ork. A grant of £650,000 had b: cn (d)taino 
for land drainage, of which about .£400,000 had been spent on 
363 schertjea which had been sanctioned. Ditches and water- 
courses had been cleaned out and land rendered cultivable whim 
formerly had been water-logged. To-day, about 8.000 nuj 
were being employed and valuable work was being accompli bo • 

Within the period under review, the difficulty as to milb 
had been settled, with the result that farmers got 2]d. 
more for their milk for the next six months than they wonW 
done under agreements many of which had already been 
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The duties on home-grown sugar had also been remiited, and he 
hoped that this would lead to the firm establishment of the sugar 
boot industry in the country. Then there had been a very 
\aluable concession to farmers in regard to income tax. On the 
question of the burdens on land, he agreed that rates were too 
liiah, and thought that land was unfairly assessed; and he was 
considering what means could best be recommended for dealing 
witii the matte>\ He was glad to say that there were no very 
important agricultural bills now before Parliament. Two 
measures, however, he would mention : (1) a Consolidation Bill 
of the various Agricultural Holdings Acts, and (2) the Allotments 
Bill. Both were admirable measures of their kind. He would 
conclude upon a note of optimism. We had been going through 
dark days, but he hoped and believed that there was a brighter 
future in store for the industry. 

Mr. Donaldson proposed, and Lord Bledisloe seconded, a vote 
of thanks to the Minister for his address. 

Importation of Store Cattle. — The first of the motions down 
oil the Agenda, moved by the Earl of Northbrook and seconded 
by Mr. James Hamilton (Lancs) was as follows : — 

•‘Th/it Ihe Council of Agriculture for EngUmd re-iitfirnii> the resolutions 
which were passed at the Meetings held on 4th March and 22Md Noveniher, 
1921, to the effect that the existing restrictions on the iinpoi tatioii of store 
cattle should be maintained/’ 


Lr'/T? KortJihrook said tin t he was mor-t anxious thi.t Canada 


should have fair play in this matter, rnd that any slur which 
the Canadian farmers might feel has been placed upon them 
dinidd be removed; and he was fnither any i us, like every other 
Englishman, that any definite promise given by the British 
Cove>nment should be honourably fulfilled. But he thought 
that {he Council should also claim fair play for British agrieul- 
liue and the faithful redemption of the prom’ses wh'ch had been 
ir.adc on so many n( casioris to the farmers of this country. In 
now ( f the position in which the matter neW' stood, he hoped 
diat tlie Minister would be able to assure the Council that the 
Covorninent were not weaktinng on the question. 


Mr. James Hamilton said he could not make it too clear that 
was no question raised as to the health and soundness of 
■aiiadif'n cattle. The “ embargo ” was applied to ail countries. 

Act of 1896 keeps all store cattle from over-seas out of the 
C'OiiiitiT. The present agitation hrcl been raised with a view to 
Jpniciiig the cost of living. The argument of the agitation was 
the restrictions on the importation of stores should be 
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removed so that they would become very plentiful and thus 
reduce the price of beef. The assumption was that the price of 
stores was a considerable factor in determining the price of beef, 
Sir Daniel Hall had pointed out in his evidence before the Eoyal 
Commission that the price of home-fed beef was determined by 
the price of chilled beef. The experience of the last two 
had been such as to confirm this statement. 

Mr. E. G. Oivles (Norfolk) said that Norfolk as a whole was 
strongly in favour of lifting the embargo so far as Canadian 
cattle were concerned. At a meeting held in Norwich in 
March last, when at least 1,000 farmers were present, 
four only had voted in favour of the embargo. There were only 
two ways in which a larger and cheaper supply of home-bred fat 
beef could be had, and these were (1) by admitting Canadian 
store cattle, or (2) by requiring that no calf suitable for rearing 
^ihould be slaughtered iiuder six months old. The latter method 
had the disadvantage of tying up cows with their calves for a 
time instead of producing milk for human consumption. 

Mr. J. Pi. Spraggon (Durham) asked how many of the 1,000 
people at the Norwich meeting were farmers. A similar meeting 
in Northumberland had been reported to be a farmers’ meeting 
and was not. 

Mr. W. R. Smith, M.P., said that the question at the inomLUit 
was Canadian cattle, and it was important that the issue should 
not be clouded by reference to the cattle from other coirntries. 
He had l)een present at the meeting in Norwich to which Mr. 
Cwles referred and could unhesitatingly say that the meeting 
was one of hona fide farmers. Before altering his view, he would 
wnnt more sufficient reasons why the embargo should not be 
removed, thus giving the farmer a better chance in his business. 

Tn opposing the molion, Mrs. Middleton stated that at the 
meeting in Northumberland to which Mr. Spraggon had referred, 
which was held in March last and presided over by the Duke d 
Northumberland, there were between 450 and 500 people 
present and only two voted in favour of retaining the embargo. 
The Mother Country should not 'take as her motto “ Safety 
first.” It should be looking to the safety of her children as ^^dl 
as herself. Production should be founded on the prinoii)le of 
competition, co-operation and common s^nse. 

Lord Bledidoe asked whether the interests of Canadian 
farmers were to be placed before the interests of the majority o 
English and Welsh farmers, and whether, if the embargo wero 
to be raised, Canada was to remain the exception to the rest o 
the countnes of the world. He foresaw very serious diffieulh^^’ 
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diplomatic and otherwise, if any exception were commenced, 
yiiie-tenths of agriculturists were opposed to the removal of the 
embargo which for a quarter of a century had assisted the cattle- 
breeding industry to an amazing extent and offered the country 
the greatest protection against starvation in time of war. Was 
the House of Commons, without any appeal to the country on 
the subject, going to decide the matter and remove the embargo, 
thus laying the country open to the dangers which the Council 
biiew would be awaiting it if such a thing happened? 

The Minister outlined the position of the Government in the 
matter, and said that he was quite content to abide by the decision 
of the Council. He pointed cut that there was no such thing aa 
a Canadian embargo, as such. The policy of taking no store 
cattle from anwhere overseas had been followed fer the last 
twenty-six years and had been extraordinarily successful. Till 
this yenr we h'ad had practically no disease and our flocks and 
herds had steadily grown. Parliament would have no right to alter 
the deliberate policy, so long carried on by Governments, Liberal 
and Conservative, with regard to live stock, which was the most 
important side of the agricultural industry, without real and suffi- 
cient reason. He then dealt one by one with the reasons that 
liml been brought forward, and said that lie saw no argument 
which would lead him to depart from the attitude taken up by 
his prodecessors, and that he would speak and vote and do his 
utmost to defeat the resolution in favour of removing the em- 
bai'go when it came before the House of Commons. 

.lir. GeGr(je Edwards, M.l\, then spoke in favouT of the re- 
inoyal of the embargo and said he did so in the interests of 
iighculture. 

Merrih Burrell referred to Lord Nortbcliffc’s recent speech 
(Hi;] mentioned a statement which had appeared in the Times 
of lath May. being a quotation from the Montreal Star. He was 
more prepared to place reliance upon that than upon statements 
of certain newspaper loaders. The value of the agricultural 
iiulustry could not be measured by mere voting power. As the 
conntr> became more and more industrial, so the value of the 
iigricaitiiral industry increased. All questions of agriculture 
should be outside party politics. 

Mr, //. Crerman (Leics.), speaking as Vice-President of the 
National Farmers’ Union, representing 54 out of 56 branches 
GOO local branches, said that the Union had a mandate from 
tboni to oppose the lifting of the embargo. He made the offer 
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io Mr. Smith and Mr. Edwards to come as his guests to one 
«part of England which would be turned into desolation if Cana- 
dian -cattle were admitted. He was also prepared to go down to 
Norwich and prove to the people of Norfolk that it was in the 
national interest that the embargo should be kept on. 

The motion was then put to the Council and passed by a vote 
• of 60 against 11. 

Milk and Dairies Act, 1915.— The Right Hon. Lord Stnidiit 
moved ; — 

‘‘ Thiit io the opinion oC this Council it is undesirable to auiLiid or 
repeal the Milk and Dairies Act, 19 lo, before it is pul into opuratiun, ' 

In moving this resolution, Lord Stmchle said he tliouglit the safeguards in 
tlie Act had been completely misunderstood. The National Fanners^ Uiiiojt 
were proposing alternative legislation dealing with several complicated poiius 
and it put forward no suggestions for similar safeguards. The Act of PHo 
was a compromise and, like other compromises of tlie kii;d, would prolidjiy 
wmrk satisfactorily. It was laid down in the Act that no Order sin add be 
issued by the Minister of Health except with the concurrence of the Minister 
of Agriculture, and also that Orders could not come into force until they Ii;id 
been laid on the tables of botii Houses of Parliament or forty dnys, durin^^ 
which time objection covdd be taken to them. The entral Cluiniturr of 
Agriculture, the Batli and West Council and also the t dial LanduuneiV 
Association had approved the cuu:se proposed in the inotu 

Mr B. C Gardner (WorLS.) seconded the motion ami i. 'd Xorthbrodi 
and Lord Bledisloe spoke in favuur of it. Mr. J. Donaldson (Oxford) (ippoxd 
on the ground that tlie proposals which were now in contemplation at tbe 
Ministry of Health were more in accordance with our present reipiiretnems. 
Mr. George Da//as considered that the inteiosts of tlie community were for 
a pure milk supply, and that the Council ought not to attempt in any way lo 
interfere with regulations wdiich would help to produce simli .i supply. 
Mr. German agreed with Mr. Dallas. He thought that It was als.* iicec.ssiry 
to provide a suhicient rpiantity of milk so that no child should lie in want of 
it. The Uritisli fanner is prepared to put pure milk on the market, but tlie 
milk as it reaches the consumer is not as produced by the ianner. Ho 
thought it was the wrong time to bring up regulations which involve super- 
vision of a numlicrof points, such as cleaning udders, washing hands, M-aldiug 
buckets, etc., and he therefore opposed the resolution. 

Sir Daniel Ball, who was appointed to speali on behalf of the .Ministry m 
the matter, auid that the estimates of the cost of the Act of 1915 were siicaas 
to put the possibility of working it at the present time out of the -inej^tion. 
The Ministry of Health would need X706,000 per anninn for the Act, 
Tuberculosis Order, i which the Ministry were to operate side by side 
the Act, wouhl coat another £75,000 per annum. In these circumstances, 
anutlier Bill had been prepared by the Ministry of Health, who ^ 

the Ministry of Agriculture upon it, and it was the Minister’s intention vvi 
•the course of a week to ask the advice of the Agricultural Advisory o • 
mittee on llie new proposals. 
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1/^* Christopher Tumor spoke as to the food value of milk, and tlie 
ibility of increasing its consumption and in particuUr of purifying the 
siiuitiy Burrell then moved the adjournment of the debate 

mitil the provisions of the new Bill had become available. Sir Arthur 
seconded, and after some further discussion, the motion, to which 
}oid Straciiie was not averse, providing the Minister of Agriculture and 
parliament relained their powers of vetoing Orders, was put to the meeting 
and carried. The Minister assured the Council that due weight should be 
liven to the point raised by Lord Strachie. 

Wart Disease of Potatoes. — Mr. A. G. Daniels (Herts) movctl : — 

•’ That this Council learns with the gravest possible concern that 
luodilications of the Ministry’s scheme for the cuntrol of Wart Disease 
of potatoes are proposed ; and it is' of opinion tliat an\’ polic}^ which 
reduces the activities of the Ministry in controlling the disease will have 
a detrimental effect and will militate against real economy and food 
production ; and it further urges that the policy of 11)21 be pursued and 
eii' bodied in an Order of the Ministry.” 

He understood that proposals to amend the policy of -1921 had been 
put foivvai'd in order to save £5,000 per annum on administiatiN e e.xpenses. 
Tlie policy of 1921 had been carefully considered by the Potato Advisory 
Coiiiiiiittce and had been approved by the x\griciiituial Advisuiy Comuiittee. 
The Ministry had been doing admii-able work, and the 1921 pedicy would give 
them better opportunities to control tlie disease. The new proposal was a 
retrograde step. Mr. R. R. Robbins seconded the motion. He reminded the 
Council that in 1919 there were 3,000 outbreaks of Wart Disease and that in 
l‘J2l that miniber had fallen to 300, so that it might not be a real economy to 
save £5.000 per annum and scrap a policy built on lines whicli had proved 
successful. 

Sir Daniel Hall suggested that the grounds upon which the latest proposals 
were made were being rather misrepresented. The change w as not one that 
was propiised merely for the sake of saving £5,000 per annum : there 
was a deiinite change of policy suggested. The original measures largely 
depended upon the fact that in certain areas in the country only immune 
pitatiu's could bo grown. It was found that such a requirement inflicted an 
iiuolerable hardship upon certain of tliose localities, and the Ministry decided 
to concentrate their efforts upon ensuring that a supply of guaranteed pure 
seed should be secured for growers, whether the variety required was a 
susceptible or an immune one. That change of policy was common both to 
the 1921 policy and tofthe new *1922 policy. The difference ^vas that the last- 
uaiued policy went still fuitlier in the direction of safeguarding the seed and 
let the other part of the administration go, thus effecting a desired economy 
Ihe latest proposals, however, had not been accepted by the I’otato Advisory 
Coiiiiihttee or the Agricultural Advisory Committee. Tlie Ministry were 
therefore considering a fresh revision which would be siibmitteil in due course 
to the two Committees named. 

Mr. Gardner, speaking as a member of the Potato Advisory Committee, 
=5aid that he was not at all sure that tlie 1921 Order, which had never been 
P«t into force, would, if operated, give the same good results as were achieved 
under the old Order. 

i’he motion was then put to the meeting and passed. 
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Allotments Bill.— M*. /. Forbes moved 

‘'That this Council welcomes the introduction of a Bill to amend 
Allotment Laws and gives its support to any measures which are designed 
to make land more easily available for allotments and to improve tbe 
seeuiity of tenure of occupiers of allotments.” 

He said that there were to-day as many as 1,330,000 allotment holders h 
England and Wales, and the great bulk of them were in industrial and urban 
areas. The Bill was the result of the recommendations of a HeparLiuenUl 
Committee and he urged the Council to give it all possible support. 

Mr. George Nicholls (Soke of Peterborough) seconded the molinUj unj 
said that the way in which allotment holders had been holding on to ibei,. 
land since the departure of war conditions had been a great surprise to many 
who had been in touch with the work over a long series of years. Liin\ 
Bledisloe also spoke in favour of the motion, which was then put to the 
meeting and carried. 

Destruction of Rabbits —iL’. Donaldson moved 

‘‘ That this Council regrets the delay of the Minister of Agriciiltmc; in 
introducing a Bill to provide for the destruction of rabbits, as rc-^uesitd 
by this Council, and is further of the opinion that, as tins body snay be 
taken to be entitled to speak for County Agricultural Committee., wliicb 
would in fact administer the Act, any objection on the score of ailniinis- 
trative ditliculties cannot be regarded as warranting the noii-intioi!Lidio!i 
of the measure.'’ 

He said that the rabbit jiesL was becoming a great nuisance to agricuUure. iiuil 
that the legislation asked for should be pressed on by the M nistry uotwitii- 
standing objection from the County Councils Association. That Associatk 
did not represent agriculture, and therefore should not prevail. 

Lord Bledisloe seconded the resolution,' pointing out tliat there wa.s uu 
opposition whatever from landlords in regard to this question. Mr. Chrufojjkr 
Tumor also supported the resolution. 

The Miulsier said that it was not fair to say that the Bill had hccR tunicd 
tlown by the County Councils Association. The need for economy at the 
present time is iiiipcrative, and he de.sired to have the eoiieiincnc' td tb’ 
Association as the expense would lia\'e t<j he borne by the County vcihii il^, 
The Association lad a meeting on LMth May, and he hoped. a:n-r tbii 
reply, to l>e in a po.<itimr to push the matter furwaial. Lord Slno hu sari on 
belialf of the County Council.s Association that they were not hostib: la ibe 
proposal hut only anxious as to tiic cost oi the ]uea.suro. Ihc 
then put to the meeting and carried. ^ 

ReportB, — Tire Council received the Ueport (jf the Siib-Couiiiuiui 
coiiHidcr the <iucstiun of providing further creiitt facilities fu lane^-is i*'- 
lia!f-yeu)!y Peport (Xo, 3) of the procetalings oi the Agricultmal Advise).^ 
Coiiiniitlec (printed at p. 2b7), and the Memoramlnm which the Miuisny 
prepared containing their proposals to make the Annual Agricidtni.il 
compulsory. In moving the reception of the first-named Keqioii. dP- • 
Ben (Nortlmmherland) said tliat the report was not by any means 
)•eaelling as ti e Sub-t 'oniuiittee would liave liked to make it. Ih^A 
guided by two imporlaut principles, the lirst to get something done '1”^^ 
and the second to avoid lieavy expenditure. The rccommeiulaliouft 
report followed those principle.s. 
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agricultural advisory com- 
mittee FOR ENGLAND AND WALES. 

The following is the half-yearly report (No. 8) of the Agn- 
ciiltural Advisory Committee for England and Wales to the 
Gouuc-ils of Agriculture for England and Wales, on the Pro- 
ceedings of the Committee : — 

Since the date of the last report,* the Agricultural Advisory 
Cciniiutlee has met seven times, two of the meetings being 
special meetings to consider the position in regard to Eoot-and- 
Moiith Disease. The following subjects were considered, with 
the results stated ; — ’ 


(!) Restrictions on Exportation of Artificial Fertilisers— 
ill the la.st Keport it was stated that tlie question of the final removal of these 
restrictunis iiad been brought before the Committee, and consideration deferred 
l.y it fm a month. It had in the first place been explained that an Order in 
Gaiiicil under the Fertilisers (Temporary Control of Export) Act 1920 pro 
liihite.1 the export of sulphate of ammonia, supei-phospatc. basL slag and 
oompomid tnanures containing any of these, except by licence of the Boa’rd of 
Trade An open genemllicence had already been issued authorising export 
of sulphate or anunonia. ^ 

Ilie restrictions had been imposed at a time when the stocks of fertilisers 
la t o coil, .try wre low. This position had altered ; large stocks had accumn- 

aital. and manufacturers were making an insistent demand to be allowed to 

export. 'Ihc only fertiliser tliat was, as a matter of fact, realiv being restricted 
mexport was high grade basic slag; and now about 000 tons were required 
to he axpoited. It was represented that this could be allowcl without injury 
to .asii. i.lturc. If there was likely Jo be a shortage of slag in this couLy 

Tlte Committee 

rW-M"';;!- f'e s„pply „nd home rciuirements of 

. U.iu, , o itihsers to be sept under observation from week to « oek- 

k, Of Goats for Breeding Purposes-The British 

onm^mvll !r Soals for the purpose 

made hiue i'Kiq /Tq'' No iiiijioitation had been 

iaipnnr: „ ' ' t tliat the time had arrii-od when another 

iv,is ,a,',',.!Ci .1,0 ti quarantine might be effected. ' It 

I'tu-ciiLh.'.' -i, S««ety 

™'ti illr,nlhkali,!^^'^. ” Iirrangiiig tlie importation as their 

'’Gitipoi tatioii *** necessary (iiiaiantino and conditions 

Bill,-Tl.e following Resolution of the 
^ culture for England was considered 

•‘im lines of Ministry to promote legislation on 

" 'tl' llio olS !f f, ® t"’. 191 C ‘■'•■ceiitly repealed, 

^ enabling Agr ioultiiral Committees to deal witli the 
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rabbit pest in cases where damage to crops and plantations is sustained 
by the attacks of vermin from adjoining occupations/' 

The Committee recommended that a Bill should be drafted on tlie lingij 
suggested. Tliis was done and referred for observations to the County Cunjioi],, 
Asriociation. The matter was again considered by the Committee after 
observations had been received and it was decided to recommend that the Bill 
should he proceeded with, notwithstanding that the County Councils Associa- 
tion wore not satisfied that tliere was any necessity for legislation in tlie foriu 
proposed. 

(tj Scheme for the Voluntary Registration of Bulls.^ 
This Scheme, which had been referred back to the Committee by the Council 
of Agriculture for England for further consideiatiun, was put by to com,; up 
again when the voluntary scheme of I'cgistration now proceeding in Bucking, 
hamshire had developed. 

(5) Importation of Store Cattle, — At its meeting on tiuj Uth 
December, 1921, the Committee passed a resolution in the same ternis as djiit 
whicli' had been passed at the mooting of the Council of Agiioulturo iVir 
England on the 22nd November, 1921. 

(b) Provision of Telephones at Railway Stations Goods 
Yards.— It was reported that the Controller of Horticulture had hmiigljt tic 
question of the provision of telephones at five j-ailway goods stations wliercit 
was needed to the notice of the Ministry of Transport and the llailra' 
Company concerned. As a result, a promise had been made by the Compa!:}' 
that telephones would l)c installed at three of the five stations in qucs(ii'i3. Ex 
ception xvas taken in the Committee to the fact that this action did i ut meet 
the general question of the lack of telephone facilities. Tlie fullowiiii; lle^'dii- 
tion was accordingly passed : — 

‘‘That in the opinion of this Committee all railway goods statimis at 
which farm produce and supplies arc dii;j)atche<l or received snuiila k 
co’jnected with tlie public telephone fortliwith,'' 

Further representations were made to the IMinislry of Transpoi t, to;! tlie 
Ministry of Agriculture were informed that Railway Companies wen- ivA prC' 
par, d to instal telephones at stations where they do not consider thal \k 
tranie warrants suchacoiir.se, or would make it a remunerative propodt-'Hiimni 
the Kailway.s’ point of view. Tlie Ministry of Transport, moreover, leit mat 
th<* general question of tiio jirovision of tolepiione facilities at raiiw.iv 
stai ions was not a matter that should Ik; taken np by the Intcrdej'ariiiamail 
C'umuittee on the Transport of llorticnitural Produce, and it was tliiH 
Ministry’s view tliat the best course was to take up eacli individual case 
ai’ij.-c with tlie Uaihvay Company concerned. I'he Agricultund Advison 
Cniiimittee agreed that in the circumstaiicos no general action apnCiUC'l to 
possible and that the only practicable policy was that suggested by 
of Transport. 

fT) Railway Rates for Agricultural Produce.— On cousulriin? 
I'./t: general question the Committee passed the following Resolution i-- 
“ That this Committee strongly urges on the Ministry On; 
necessity of making representations forthwith to the projier (pmitci 
the unduly high railway rates wdiich exist on agricultural iirodnce id 
pre.'^f-nl time, as there is no doubt that they constitute a soricus luui ip' 1 
to the agriculiurai industry.” 
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A \v8.s> di&Hii up stdtin^ tJiG iGg'fll position in rcj^’iU'd to pro- 

credings before the Rates Tribunal^ and referring incidentally to the position 
L>f tiie Ministry in the inattei. It appeared that under tlie new legislation the 
Minisiry, as such, had no locus standi in any appeal which might be made, 
Tlio'iigh it could as heretofore make representations to the Railway Clearing 
House or to individual Railway Companies in Kpccitic eases. As a result of 
further discussion in Committee, the Minister coinmmiicated with the Ministry 
nf Transport on the question. That Department agreed that the Ministry could 
iwt appear before the Railway RMee Tribunal as a matter of right on "behalf 
nf ag'i'icultural representations. At the same time, the Minister promised 
that, everything’ would be done by the Ministry to assist agriculturists in 
iii^kiiig their representations to the Tribunal. 

(8; Foot-and-Mouth Disease Outbreak.- Soon after the dis. 
covery of the disease in the country, the I^Iinister called a special meeting of 
the Cniiunittoo and informed them of the main facts of the outbreak and of 
the taeusures taken to arrest it. The Committee agreed that the policy adopted 
appeared to be the right one in the circumstances. The Minister pointed out 
thaUlifric was no justification for any rise in the price of meat, such as was 
iljci) taking place, because of the slaughter of the comparatively small number 
of iiiuiiials involved in the protective measures. On the question of policy, 
thovaiiu* lit the flocks and herds miglit be estimated at somewhere near 
id 1 '2,00(1, bOO, .and if a policy of isolation and treatment were adopted with the 
pviiriical certainty of the spread of the disease throughout the country, a very 
serions loss to farmers and to the community would be incurred. Some special 
proposal.*; were made for dealing tvitli valuable pedigree stock by isolation 
raiher than slaughter should tliey contract the disease, and points of detail 
iirisiLigoiU of the conduct of the general operations were discussed. The 
Mhiifeter iiiTanged to call the Committee together again iiiimediatelv in the 
'.‘'•viit of tlie disease spreading widely and becoming epidemic. 

A further special meeting was lield on tlie 23rd February to consider tlie 
jiiciliuii gf e^ependirure on Foot-and-iHoiith Disease. It was reported that 
irItiioi{g!i tiic laitiook in regard to stamping out the disease.was not unpromis- 
ing, expenditure was mounting, so that the question had to be considered 
\vhethcr an exteusion of tlie very restricted use of isolation might not be made. 
lliG Luliowing Resolution was adopted : — 

•'That tins Committfeo strongly urges the Minister to continue the 
picwnt policy of slaughter for another two weeks, providing for isolation 
tins can reasonably be carried out.” 

^^ Ih'poris of the position in leganl to tho outbreak N\ere made at each 
■-piuit meeting of tlie bomuiittee and advice loqiiosted upon se^■erai 
lomts of principle and practice arising in the course pf the operations against 
^ istase. ^ Iheic has been no occasion to depart from the general policy of 
''angutw, with isolation in a comparatively few cases. 

Gdif Allocation of the Grant of £850,000 for Agricultural 
Research. -As mentioned in the previous Report to tlie 
the Agricultural Advisory Committee had been 
*0 11^0! Ministry and to repoit 

jy tliL - ^ statement embodying the main conclusions arrived at 

s ^ -Committee was considered at the meeting of the Committee on the 

April, 1922, p. II. Y5 
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8th Mairh, It was reported that the Treasury had agreed to the expenditure 
of the sum in question, with interest, in the next five years, and tluit tW 
existing grants in respect of agncultural education and research should k 
retained. It was understood that further funds for the annual niaintciianco of 
tlie work thus commenced or developed would be forthcoming after the Bve- 
year peiiod. The Committee approved the proposals subject to certnin 
conditions and assurances which were duly recorded. 

(10) Credit Facilities for Farmers .—It will be l emf mbci cfi thi 
a Sub-Committee was appointed at the request of the Council of AoriciiKiire 
for England to consider this question. The original terms of refereiu.- >v1ik-u 
were stated in the last Report to the Council were extended by the AgriLiilluial 
Advisory Committee in order to enable the Sub-Committee to consider ihe 
question of long term credit in cases where owners had recently purchased 
their farms. The Sub-Committee presented its Report to the Meeting on tk 
8th March last, and it was accepted. The Report was framed on the under. 
*standing that it would be possible for the Government to give effect to most 
of its recommendations without tlie need of waiting for legislation. T!ie 
Agricultural Advisory Committee w^as informed, however, at the ume of 
presentation of the Report, that this was ascertained by the Ministry nut to U 
possible in the circumstances then existing, there being no funds avmlaue 
with the Development Commissioners for the purpose. At a later Moetingof 
the Committee it was stated that tlie matter had been laid before the rh-uir-olloi 
of the Exchequer and that be liad been unable to do anything so far acd 
lie.4tatod to do so because of the difficulty of resisting claims of other iiidiislrk 
which were at the present time also hard-hit financially. The Miniver told 
the Committee that he thought the issue was one which should beexplumliy 
a Departmental Committee which might endeavour to suggest the most 
line of action through co-operative credit associations. 

(11) Proposed New Modification of Wart Disease of 
Potatoes Policy.- In the last report to the Councils of Agnculii.iv u war 
noted tl'.at the Wart Diseaso Policy, which had obtained for some yeiu^.'^r 
to lie re\ iscd. Owing to the fact that decreased funds were available h-i’^the 
Ministry's work, it was found necessary to suggest that the reviwu jjidvj 
should he amended and the measures taken hy the Ministry in the ma.Uer 
siiiqaified. The Potato Advisory Committee, however, sitting on the 2i]d kac 
disagreed with this proposal and passed the following Resolution ^ 

‘‘That this Committee recommends the Ministry to put into b'lu uie 
Hiispeiided 19*21 policy, subject to such amcndnients as the 
exports may deem advisable as- to the scheduled areas in Scuibunb 
stfnne'lv protests against the policy proposed to be sulistituted 
adequate to safeguard the clean areas in England and Mbiles, am! 
wliifh would ultimately be detrimental to the export trade in ))<"■'* ^ 

At the last meeting of the Agricultural Advisory Committee, vlncb ^ 
place on the drd May, it was suggested, after some discussion, 
tion of the matter bo postponed until the next meeting, when 
have Ijad an opportnnity of considering the Resolution of the Potato 
ComTTiiltce. ^ 

(12) Agricultural Improvement RegulationB, 192^. ^ 

reported to the Committee that Regulations, dated 9th March, 192-) 
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iijAtie varying the^ rates of interest to be paid imder Section 3 ( 3 ) of the 
Ai^ricnitural Holdings Act, 1908, in respect of the execution of certain 
iuiprovemcnts by landlords, from 5 per cent, and 3 per cent, to OJ per cent, and 
41 per cent, respectively. 

' (13) Scheme for Scholarships, etc., for Sons and Daughters 
of Agricultural Workers.-The Report of the Special Committee which 
bad been Appointed to draw up a scheme for “ establishing scholarships and 
nainteimnce allowances for the sons and daughters of agricultural workers arid 
under Section 3 of the Corn Production Acts (Repeal) Act, 1921, was 
;t)jiiiiiiuiiciitcd to the Committee. After discussion it was approved. The 
.roposal (if tlie Special Coinmicfcee was to estabJisl) three classes of scholarships, 
jne for the liighest type at Oxford or Cambridge, or possibly other Universities' 
-ur three or tour years ; .another for scholarships at Agricultural Colleges 
vliirii would load up to a diploma; and the third for scholarships at Farm 
iiHtitiites or Colleges wliich carry on short courses. There were to he ten 
UioLirships a year in the first class, ten in the second, and tliree lumdre(i 
erm-unita in the third. 

( 11 ) Proposed Amendment of Silver Leaf Order of 1919- 
■t.r.ist:.,agested that the (Lie, 1st April, by which the Order r(!qnires that 
lead and (h>(‘ased wood should be cut out of fruit trees, he altered to the 15th 
ipiciiiljer, and that the Ministry should strongly urge fruitgrowers to carry 
inttiiis uMi'k if possible during May and the first half of June. It was also 
aged that all reasoiiahle protection should be taken by the application of 
;t«kli.di.i tar, grafting wax, or other suitable preparations to guird the cut 
lufaces of trees against reinfection by spores. Tliese suggestions were made 
0 lire y.niistry hy tlie Horticultural Advisory Council ,at their meeting, on 
'otii March, and were agreed to by the Agricultural Advisory Committee 
iihyct to t!ic alteration of the date from 15th Septemlier to 15th October 

_ (15) Encouragement of Co-operative or TraveUing Dairy 
rohools.— It W. 1 S suggested that the Ministry’s tSchemc for supplying counties 
■all facilities foi- starting co-operative or travelling dairy schools should he 
sciidd. The sclicme was approved by the Committee, who agreed that it 
hoiill ce brouglit to tlie notice of County Councils. 

ihi) Reports of Proceedings of the Various Advisory and 
Lpaitmeutal Committees set up by the Ministry.-Tworeiiorts 
Agricultural Advisory Committee ’Outlining the work 
ymu other Committees of the Ministry. On the consideration of tlie last 
■ti'fit, the question was raised as to the possibility of broadcasthig accurate 
■lie. u-catucr reports by wireless. The matter was already h,-ing '’considereil 
Agricultural iiesearcli Council, but it wasproiiiised 
tliAt it would he scparutely looked into. 

■'-li th. Returns to be made Compulsory.— A pro- 

wliich bad been made compulsory as a temporary 
permanently be made 

ittee approved by the Coni- 

itln Pill the Atiiiistry would he well advised to proceed 
to efiect this object. 
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CULTIVATION OF THE HOP CROP, 

V.— PICKING, DKYING AND PACKING OP HOPS. 
PAET II. 

Arthur Amos, M.A , 

School of Agriculture j Cambridge. 

Hop Kilns. — Hops are dried in buildings which are called hop. 
kilns, several of which may be grouped together around a conti'al 
cooling and packing floor. The collection of these buildings i? 
called a hop “ oast.” The kilns in this country are geneuiiiy 
' constructed with brick walls, although in the Western States oi 
America, wKere lumber is cheap, they are commonly built of 
wood. The roofs may be covered with tiles or slate and eeik-ii 
inside with piaster to make them air-tight, or alternatively m-y 
be covered with felt which is tarred annually for the sarje 
purpose. 

Fig. 1 represents diagramraatically an open fire kiln sacli 
as is most commonly used in this country ; such kilns niay te 
circular or square, the former is rather more economical to kiid. 
but the latter is more convenient for use. The most convenient 
size is probably 18 feet square or 20' feet in diameter, with vdls 
18 to 20 feet in height, so that the drying floor, which is fed 
about 4 feet below the top of the wall, may be at least 12 feet 
above the top of the fires. The floor consists of wooden joids 
and battens upon which is stretched a horse-hair cloth, rosist:!nt 
to the effects of heat ; upon this the hops are spread for drying- 

The roof slopes upwards from the top of the walls to an open- 
ing 3 feet or so in diameter. Abovje this opening is fitted a 
cowl C, swinging freely upon well-oiled bearings, so that end 
change in the direction of the wind causes it to swing round 
and allow a free escape of the air through its opening- 
height of the cowl from the hair should be as great as possfe 
(16 ft. to 18 ft.). 

The fireplace or places are generally rrused about 18 in. nboi? 
the ground floor and are built to one of the outside walls so tli?! 
they can be stoked from outside the kiln. 

Hot-Air or Stove Kilns. — In normal hop drying the produds'-j^ 
the coal firos must pass through the hops: any smoke, 
may be produced, thus causes a taint in the hops, consequpnb) 
only the best anthracite coal is permissible and this is espensite- 
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To enable the aubstftution of cheaper forms of fueh-wood in the 
Western States of America and coke in this country— various 
vatterns of stove kilns have been designed which have the com- 



mon property of a large area of heat-conducting surface by means 
f'i which the drying air is heated before passing through the 
^iOps; the stove is generally within the kiln and the products of 
^’ombustion are led through a complex system of iron pipes below 
dm drying floor before passing to a chimney through which the 
^moke, etc., is evacuated without passing through the hops. 

The “ cockle kiln, now obsolete, was the most primitive 
of these closed kilns. 
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In America closed kilns are everywhere used; they are 
generally built of wood and are higher than the usual Englis}j 
type of kiln. In England stove kilns are generally operated bj 
artificial fan draught, the best known type being that designed 
by E. G. Shew, of Herefordshire.* 

These stove kilns, as stated above, enjoy the great advantuge 
of cheap fuel. In the Royal Agricultural Society’s trials referred 
to below, it was shown that on the average of the S:\isrn 
the output of dry hops per 1 cwt. of coke constimed was exactly 
1 cwt., which compares favourably with the weight of anthracite 
coal commonly required for hop drying, generally reganled as 
between | and 1 c\vt. per 1 cwt. of dry hops, especially wIm 
the cost is taken into account. 

The disadvantage of these systems is the extra capital involved 
and the rapid wear and tear to which the stove and pijjcs are 
subject. The labour involved in stoking such kilns is not iaeally 
different from that in the open-fire kilns; the installatioiK there- 
fore, of some such stove-kiln system is well worth the civiiqden- 
tion of any growver wdio contemplates the erection of !H’v< o;[ms. 
The decision can be based upon prices prevailing at, the time. 

Other forms of hot-air drying have been tried in which the 
drying air has been caused to pass through a battery of pipes, 
heated sometimes by steam and sometimes directly Iroui the 
products of combustion, situated outside the kiln. These type? 
have not made much headway probably because of the incvitabic 
wastage of heat involved. 

Fan- draught. — The Ian method of controlling draught ha? 
been applied both to stove kilns and to open-fire kilns in a. variety 
of ways, and undoubtedly gives the drier absolute cojitrol in the 
oast. A drier provided with fan-draught 'and with thermometer? 
should make no mistake, provided he takes reasonable precau- 
tions. There are several possibilities in the method of drivirig 
and utilising the fan; it may be belt driven or eleetrienlly driven 
and it may be placed above or below the hops. If the fan is heit 
driven it is generally situated below the hops to drive air aito 
the kiln because it is more convcuiient to fix and drive in :his 
way. When the fan is fixed below it is most important to pro- 
vide adequate openings above the hops for the escape of the air 
since otherwise the fan is working against uimeceBsary resistmicp- 
but when kilns that have served for open-fire methods con- 
verted, it not infrequently happens that this provision is omittcl 

* An account of this arul three otlier types of hot air kilns 
<‘The Trials of Hop Drying Plant” in the Journal of the Royal ytyhew'!! 
Society for 1900. 
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A further consequence of forced draught is the tendency for the 
products of the burning brimstone to be forced from the kiln 
throughout the oast, making the place untenable for the men 
engaged in “ pressing/’ etc.; this is aggravated when sufficient 
outlets, mentioned above, are wanting. Very careful ceiling of 
the partitions between the cooling floor of the oast and the kilns 
is therefore necessary. 

When the fans are electrically driven they can be fixed in any 
desired place and this is generally in the roof of the kiln some 
few feet (6 or 8) above the level of the hops so that the suction 
may not create a greater draught through the hops near the fan 
than elsewhere. In this position it is essential that the remain- 
der of the roof area shall be very perfectly ceiled since otherwise 
any leakage of air through the roof will lessen the efficiency of 
the d: aught through the hops. By such an arrangement of the 
fan (lie difficulties associated with the interference of work bv 
the foines of the brimstone are, of course, obviated and it is 
generally found that drying is more uniform over the drying 
floor. 

If the fans are used in association with open fires suction 
draughi is the only form w'hich can be applied, whereas with the 
dosed stove it is immaterial whether forced or suction draught is 
utilised. 

Source of Power.— There can be no question when a reliable 
soiuce of electric power, as from an electidc power company, is 
available that this will prove both most reliable and most 
economical. Where this is not the case either a portable steam 
engine or a fixed oil engine can be utilised to drive fans below the 
hops llirough a belt transmission. In some cases even it may 
he vit’Mrable where power is largely required for other farm pur- 
poses to drive the fans electrically from a fixed oil engine in 
some contra! position on the farm. Each case will need to be 

coi.dderod on its merits with the help of competent engineerin'^ 
advice. 

^Kodifications in Drying Practice when Fan-Draught is XTsed. 

■ Generally when fan-draught is used, and provided 

^ - <■'-0 power and area of fireplace are sufficient, the load can 
jg .^^'^''iWed and when hops are ripe tlie depth may amount to 
depths may be loaded and dried success- 
ait no useful purpose is served because the rate of drying 

in cannot complete the drying of two loadings 

wurs. When hops are unripe the load should be reduced 
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proportionately. With such deep loads it is most important to 
level the hops with the greatest accnraey upon the drying-fioor. 

Temperature . — Substantially the same range of temperatures 
applies for fan draught as for natural draught. There is the 
same danger of “ reeking ” at the beginning if the temperature 
rises too quickly, but this is not quite so acute because the 
power of the fan is equal throughout drying (as great at the 
beginning as at the end), wherecos with the open fires the draiidit 
increases as the oast warms up. For this reason it is permissible 
to start drying at a temperature 5 or 10 degi'ees in advance oi 
that recommended for open fire drying. That is to sny a start 
may be made at 105'^ instead of the recognised 100^ F. for open 
fires; but the temperature must not idse more rapidly with the 
fan draught and the same period must elapse before UO^ F. 
is reached or misfortunes will arise in the shape of diseclonrod 
hops. Again the tempierature may be raised to 150° or 155° F. 
after “ feathering ” to expedite the finish. Though this high 


finishing temperature is permissible, some careful growers place 
the maximum for fan drying at 110° or even 180° F. and hv sq 
doing contend that they retain more of the volatile oils and 
produce a softer textured sample. 

Turning. — Fan-dried hops can be finislied witliout turning jnst 
as hops over the open fires can be so dried, hut undoubtedly 


turning expedites the finish and provided the operation cm be 
done without undue smashing of the cones is a wise operation. 
From the nature of the case, however, with such a deptli of nop? 
on the floor it is not an easy operation. IVliere facilities permit, 
a trolley constructed to run backwards and forwards on nijuiGiS 
above the hops enables turning to be at eomplislicd witlioid 
treading amongst them. 

Control of Fires.— In the case of stove kilns the fan draught 
does not affect the combustion inside the stove, but where fan 
draught is associated with the open fii'e it introduces a disfurhing 
factor because the quick draught causes the fires to burn 
through very rapidly and so necessitates much more fiequert 
stoking and attention to ensure a steady temperature. A com- 
mon fault with such kilns is the inadequate size of iirepiacef. 
These should prefevnlfly bo 3 times the area of similar fireplaces 
for the same kiln with natural draught; then the fires can 
made up to hum more slowly and regularly and if the 
area of fireplace is not required it need not he used. Anothei 
consequence of fan -draught with open fires is the necessuy ^^ 


ensuring efficient mixing of the hot and cold air enteruig 









Fig. I. — Sliowiiju- False Floui' aii'l G'C aiui Mattiiii: for ci 'iiin.ir layers 
1)1’ Dry Hu|i.s. 
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kiln, otherwise the air passing some parts of the drying floor 
may be 5 or even 10 degrees hotter than that at others. This 
mixing of the hot and cold air may best be attained by so arrang- 
ing the stucture of each fireplace that large quantities of cold air 
can enter above as well as below the fire bars. 

In addition to this a baffle-plate should always be supported 
immediately above the fireplace to prevent direct radiation from 
hot places in the fire to the drying floor. . The baffle-plate should 
be supported upon perforated brickwork, constructed so that the 
perforations are very numerous and that the warm air can 
readily pass through the wall. Under these conditions it will not 
generally be necessary to let much cold air directly into the oast, 
■xcept for purposes of cooling, and the mixing of the air as 
•.loscribed will ensure uniform temperature. 

SutfMnng.— When the fans arc running the fumes of the 
biu'iit sulphur pass much more rapidly through the hops and 
iiierefore produce less effect; in view of this some people have 
advocated running the fans at a slower rate for the first hour 
whilst the sulphur is burning. This of course hinders drying 
and is tlierefoi’e clisadvantagcous and may result in some precipi- 
tation of “ reek ” unless the temperature is dowci well below' 
100^ F. Probably a better plan is to allow the fans to run at 
full speed from the start of drying and to allow larger quantities 
of brimstone to be burnt, amounting to 1 Ib. to 20 or 30 sq. ft. 
of drying floor. 

Control of Draught— ms is a simple matter. Usually the 
fans should be kept running at the maximum speed from the 
coinmcncement to the end of drying except in the case wiien 
flic hops are turned shortly before the finish. When this is 
toe (he resistance to the passage of the air is greatly reduced, 
less suction is necessary and the speed may well he* slackened 
In. 20 per cent., so that power and fuel may be economised. 

Management after Drying.— When the hops are dry and 
loolod dowm to about llO'^ F. they are unloaded to the cooling 
packing floor; in this operation great care must be taken 
wd to break them unnecessarily or a “ chiiipy ’’ sample will 
I'f^bult, for the hops are now exti'emely brittle. The best method 
^on^ists in the use of false floors by means of which the hops 
c unloaded without the necessity of handling them xvith 
broom. There are tw'o such alternatives, the patent 
vn of which the drying floor cloth is 

0 bodily to one side of the kiln and the hops drop dow'n 
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during the process to a heap on the cooling floor, or small hoi’se- 
hair “ lifter cloths,’' 4 yd. by 6 yd., may be spread on the 
drying floor before each loading and lifted and discharged 
through the oast door at the finish. In the general case, how- 
ever, no such false floor is available, and the hops have to he 
swept ofl the floor with scoop and broom, and are consequently 
liable to damage if roughly handled. 

As soon as the hops are unloaded they should be spread abroad 
over the cooling floor nominally to cool, hut much more impor- 
tantly to re -absorb some water and become less brittle, so that 
when pressed into the hop-pockets they may retain their original 
structure without breaking. 

In cases where natural draught kilns have been converted to 
fan-draught and the output of dried hops has been doubled 
without adding to the cooling floor, a considerable difficulty may 
arise in cooling the hops owing to the increased depth upon I he 
floor ; in this case delay may be occasioned in packing or the hops 
may have to be packed while still w^arm and brittle, thus occa- 
sioning both loss in quality and also in weight. This difficulty 
may be overcome by allowing access of air to the bottom of the 
^heap, in which case the hot air amongst the hot hops rises and 
sucks the cool air in from below. The best way of accompli shlag 
this is to construct a false wnoden floor upon wooden iunners 
about 6 in. high with 2 in. slats spaced ] J in. apart. Upon such 
a false floor a depth of hops 3 or 4 ft. deep will cool as quickly 
as a depth 12 to ] 5 in. deep on a close-boarded floor. It is con- 
venient to spread a loosely-woven cocoamit matting sheet ever 
the false floor before unloading, so that the cool hops mi be 
easily moved off the false floor for packing. 

Packing. — Considerable judgment is required on the part of 
the drier so that his hops may be ready for packing in ‘dii uleal 
condition. They should be “ home-dried,” whole and soil to 
the touch with the requisite quantity of re-absorhed water. If 
by accident the hops have been unloaded before they were quite 
dry and contain a small proportion of hops with tough or sc.ppy 
strigs they should not be spread abroad to cool hut kept, in a 
big heap and covered over with cloths so that the dry hops take 
up some moisture from those wdiich are not dry. If they were 
dri( d t(;o much they should be given extra lime to cool and so to 
gain wdght. On the other hand if left too long m the coolie, 
flocT in damp weather liops may absorb too much water wipoui‘» 
in which ease they become sour on keeping and are said to be 
” cold packed.” 
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Ju England hops are pressed into tall cylindrical pockets for 
uifirketing, whereas on the Continent and in America the hops 
■ire universally marketed in rectangular bales. The former are- 
<i',vkward to handle, awkward to load upon wagons and on rail, 
and are by no means economical of labour in filling ; the pocket 
l^,^g to be many times filled and the hops as many times slowly 
compacted with the foot of the press. The rectangular baling 
press, generally operated by horse power, completes the pressing 
ill three or four operations and is much more expeditious. It is 
of course readily admitted that it is hardly possible to contem- 
plate scrapping the circular presses indiscriminately, but it does 
seem desirable that the relative economy of the two methods 
should be carefully examined, and a useful purpose might be 
served if the Koyal Agricultural Society, when it next meets 
near a hop-growing centre, offered a prize for the most econo- 
mical design for power pressing. 


^ ^ ^ ^ 


THE ORCHARDS OF MIDDLESEX: 

C. H. Middleton, 

M’mistry of Agricnltme nnd Fisheries. 

]'.[iD‘)LKSLx is one of the oldest if not the oldest of the country’s- 
conuDercial fruit-growing counties. Its proximity to the London 
markets, and the fertile alluvial soils of the valleys of the 
Thames and the Lea, have attracted fruit growers for many 
geuevatioiis, and there is no doubt that in early days, when 
tnmsport was confined to horse traffic, the Metropolis looked to 
Middlesex for the bulk of its fruit supplies, MTth the advent 
ef uivdcrn ti'ansport, however, and the gi’adunl oversow of 
GrcutcT l.ondon into the best fruit districts, the county has lost 
m<my of its privileges, although it holds its own, and tln^ cultiva- 
tion of fruit is still n fiourishing industry. 

lic' old fruit-growing area of the county was the Thames 
Lid. v from h'ulham and Hammersmith to Twickenham, in- 
GsH'iii;.; Chiswick, Brentford and Isleworth. The parishes of 
LlcwoUh and Brentford still contain some of the best orchards of 
the county, but during the past half-century the gi’owth of the 
^'f^idential districts and the building of factories, the expiration 
Cl leases, and the increasing value of land, have pushed the 
bait growers further west, and orchards have been planted over 
extensive flat area, roughly 40 square miles in extent, of 
^diicli the village of Feltham is about the centre. On the colder 
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and }ieavier soils of the northern half of the county very 
commercial fruit-gTOwing is attempted, except in the Enfield 
district of the Lea Valley, which contains some of the most 
productive orchards in the county. Here again, however, the 
activities of the builder, and the extensive brick-fields of the 
locality, are gradually crowding out the fruit grower and market 
gardener. 

There is still plenty of room in West Middlesex for the develop, 
ment of fruit plantations, and with the excellent marketing facj. 
lities and favourable natural conditions, one might linve 
expected the industry to increase and keep well up-to-date ; btit 
the facts are rather the reyei'se. Tlie same markets and con- 
ditions arc equally favourable to commercial vegetable growing, 
and while the latter has attracted new- growers and gradiiallv 
increased, iruit-gTOwing appears to be steadily declining, or per- 
haps it would be more correct to say that the planting of 
orchards is not keeping pace wdth the demolition of the old ones 
in the urban districts. 

The Agricultural Returns give the following figures for 
Middlesex : — 
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shown above is that of 202 acres of mixed orchards. This would 
be lavgely accounted for by the fact tliat orchards which 
originally consisted of one kind of fruit only have sin(v bci-’i 
replenished with other kinds and become “ mixed.” 

Many of the plantations are hopelessly nrixod, and it is alractt 
impossible to say what they consist of. Apparently for mail}’ 
years, as one tree has died, another, often of a dificient kind, 
has been planted, with the result that one finds, not merely 
mixed varieties of apples, etc., but apples, plums, and pears all 
mixed together without any ordered an*angement. On the other 
hand, plantatii ns are by no means uncommon, which for 

. acreage of land on wliicli nirmll fruit is grown under onhard trees 

18 incjuded both as Hiiiall fruit and as orchards. 
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fovii.ity and systematic arrangement would compare favourably 
with iitiy orchards in the country. 

,\11 the more popular hardy fruits, with the exception of straw- 
berries, are well represented in the county. 

ripples. Micidlesex has not always been regarded as an apple- 
gicffing county, but of late years the planting of apples has in- 
creased, with good results. The above figures, showing a 
deoroase of 117 acres of apples, are slightly misleading when 
(his fruit is considered alone, as in many of the mixed orchards 
apples are in the majority, and the probability is that during 
ilie period^under review the actual area under apples was im 
'■reased. Some of the older apple orchards are not now profit- 
able, as too many old and unsuitable varieties are grown which 
migiit well be replaced with better and more profitable varieties 
Of the dessert varieties, Beauty of Bath, Gladstone, Worcester 
i’earraain, Allingdon Pippin, and Duchess Favourite do well in 
most parts of the county, while amongst the culinary varieties 
Lane's Prince Albert, Stirling Castle, Lord Derby, Bramley’s 
octauing, Ecklinville, and Newton 'W^onder, are equally at home 
On the lighter soils of the Thames Valley most of the choicer 
dessert varieties do well. Between tliirt.y and forty years ago 
tlie late William W hiteley planted a large model orchard at Han- 
wo.tlL including many of the best varieties of apples, such as 
Lex s Orange Pippin, Bibston, and King of the Pippins, which 
■ue i-all in excellent eondition and cropping well. The adjoin- 
mg dudnet of Himipion has also long been famous for its fine 
•T.iiuy Cox’.s,” many of wliich annually give a'good account 
'^1 icruiseives on the exhibition tables. Further north at Heath- 
J'j, ' establi.-lied apple orchards running 

"'li'ch are yielding good crops, i’hev 
Mittei-ed badly during last summer’s drought, owing to the liirht 
and ,,dher exposed position, but generally the qualitv'of 
die trmt compares well with that of any other district. ' 
ai .some pads of the couidy , Tames Grieve, Rival, -Wealtliv, 

‘ modern varieties are now being planted. 

Pears -Pears are extensively grown in all the fruit areas of 
“ I'l-unty, particularly Hazel, Wbudsor, Clapp's Favourite, Fer- 
iif C 'dirieties. It is a peculiarity 

i)ro.xi.„l(v? i' “!' “ close 

distrids^f wi'uf In the urban 

^ I’"’® are stilfpro- 

Apparently much 

be learnt i.s to the cropping qualities of pears, as 
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maDy unsuitable varieties have been planted at different times 
For example, an orchard at Shepperton contains a large number 
of trees about fifteen years old which have never yet borne 
In later years, Conference, and other choice varieties have been' 
planted more freely. 

Plums. — The plum has been regarded as the most profitable 
crop in Middlesex. Many good incomes and probably a few for. 
tunes have been made out of the Victoria plum. Unfortunately 
plums seem to have fallen on bad, times during the past decade. 
The vagaries of the spring climate have made plum gimm 
very risky, as wet frosts during the flowering period seem to 
have become more frequent in recent years. Add to this the 
terrible scourge of silver-leaf, which has killed thousands of tre^j 
-every year, and one cannot feel very optimistic as to the fiitiire 
of plum gi'owing in the county. Middlesex has probably suffered 
more from silver-leaf disease than any other part of the country. 
Of the Victoria plum trees planted twenty years or more 
roughly fiO per cent, are now dead or beyond recovery. Tbe 
Agricultural rieturns show a decrease of 180 acres of plums in 
ten years, but these figures indicate only a small proportion of 
the loss due to silver-leaf, because the plum orchards, although 
their acreage may have changed but little, have all been dras- 
tically thinned during the past ten years and the actual numbcT 
of trees has been greatly reduced. 

Since the Silver-Leaf Order of 1919 came into force soinething 
like 100,000 trees have been grubbed up, and the commercial 
growers are making s^-rious efforts to keep the disease in check. 
There are, howevei*, many difficulties to meet. ^ 'Largo areas of 
orchard land liavo been out up for building, and the old trees, 
many of them diseased, are often hidden away in the back gar- 
dens of private houses, to be a constant source of infection to 
neighbouring orchards, 

A cure for silver-leaf and a thorough regeneration of slocks, 
may i*estore plum growing to its old prominence, but at present 
the outlook is anything but encouraging, and many growers 
are not replacing the lost trees. 

The principal varieties growm are Victoria (the most profitable 
of all. but by far the most susceptiBle to silver-leaf), the CVai. 
Monarch, and Gisborne. Prince of Wales was once widely 
grown, but is not often planted now. 

Cherries.— -The cherry is no longer popular as a maiket crop 
in Middlesex. The official returns show a decrease of 79 acres 
during the ten years ending 1920. Of the remaining acreage, a 
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hir'^G proportion is made up by the batches of the Morello variety 
\vhkh are found in many of the larger orchards. Sweet cherries 
are not now grown to any great extent in the county but old, 
more or less derelict orchards here and there bear witness to the 
fact that cherry growing was at one time more popular. At 
Kiifield in particular, Cherry-Orchard Lane ” together with 
an old orchard or two, and groups of ancient trees, remain to 
remind ns of the days when chei'ry growing found favour in the 
district. Cherries, however, require a kindly season to bring 
them to perfection, and other crops are, no doubt, more reliable 
and prodtable, with the result that cherries are not often planted 
now. Moreover, Middlesex does not possess a typical soil for 
this crop. 

In the Slough and Langley district, which although just inside 
the Buckinghamshire boundary, is a continuation of the West 
Middlesex plain, there is a colony of several hundred acres of 
cherry orchards, where the industry is in a thriving condition, 
and young orchards are just coming into bearing. These 
orchards are of peculiar interest owing to the unusual system of 
letting. The land is owned by the Lord of the Manor of Langley, 
who has himself planted the fields with cherries. When the 
trees reach maturity they are let to gimwers, under conditions 
which include a certain amount of cleaning, manuring, etc., 
the own(?r letting separately or retaining for himself the grass 
mider the trees for gi^azing purposes. Under this system the 
landlord is assured a fixed revenue, while the tenant hamsts 
and markets his crop in the ordinary way, but requires practi- 
cally no capital outlay. One of the results is that these orchards 
are among the best and cleanest of the country. 

Undercrops. (iooseberries, currants, and raspberries are 
gi’own as undercrops in many of the orchards, but in 
common with other fruits, their numbers have decreased during 
the last ten years. The greatest reduction is in black currants, 
^hich have in recent years been considerably injured by the 
cuirant mite (big bud). American gooseberry mildew has been 
rcftponsiblo for the grubbing of large numbers of gooseberries, 
^ iici are, however, one of the county’s most reliable and profit- 
ernpp. and are again being freely planted, 
the western part of the county rhubarb and spring flowers 
extensively cultivated under the trees. One large orchard, 
Liiiington, is entirely undercropped with peonies. Some 
fire on ground crops, but comparatively few 



274 


The Orchards of Middlesex. 


Growers, — Middlesex has many first-class and up-to-date fmit 
gi'owers, who have done much to improve the industry, ^nd 
whose well-ordered plantations demonstrate the successful j.g. 
suits of good husbandry. Unfortunately there are others w}io?e 
cultural methods leave much to be desired, while a few have 
no methods at all, and rarely touch their orchards, except to 
gather the indifferent crop which the trees produce unaided. 

It is only fail* to add that many of these latter have mixed 
farms, fruit-growing being only one of their interests, and 
they cannot be expert in all branches. Further, the poor con- 
dition of many orchards is but a legacy of the late war: owiiif) 
to the withd]*awal of the noccssa)y labour during the war period, 
many growers experienced great difficulties and were quite un- 
able to keep their orchards clean. 

Tn some cases, however, carelessness and lack of interest are 
evident, orchards being overcrowded and choked, and allowed 
to run entirely their own way. These growers have not observid 
the old saw, ‘‘ a stitch in time saves nine.” A clean orcliaid 
can be kept clean at a minimum of expense, but an accumulation 
of overgrowth and diseased wood so soon gets out of control that 
the orchard requires considerable capital outlay to get it into a 
productive condition again. 

It is satisfactory to note, however, that during the past winter 
orchards hii\e been thinned out and cleaned, and marked im- 
provements are nuticeable in many districts. Nevertliclnss, a 
great deal remains to be done in this direction, while spraying, 
grease-banding and other desirable operations are still the excep- 
tion rather than the rule. 


The fault appears to lie partly in the fact that some of tho 
growers have ” drifted ” into the industry, without parlienlar 
enthusiasm for it, with the result that technical knowledge h2> 
not developed. The real trouble, however, is nndoubtrdly the 
shortage of ski Ural labour. Fruit-growing, like anv other trade 
or professic n, cannot be successful without at least a leavening 
of highly skilled labour. Yet there are l\Iiddlesex fruit iarmsd 
a hundred acres where both owner and employees have not even 
an elementary knowledge of fruit growing. 


It is fairly safe to say that one exptuT fruit grower to cnen 
fruit farm could double the oiitjiut of high grade fruit. By 
pert is meant a man thoroughly and scientifically trained in ^ 
bramhes of fruit culture, who understands the principles n 
hygiene, and tbe management of an orchard from start to fioist- 
iricluding the grading, packing and marketing of the produce. 
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li]U'iiig the winter of 1920-21 two young apple orchards, 
huh were on farms used as training centres for ex-sokliers, 
i-u utilised Mr. J. Lawson, the Middlesex county instructor, 
\vh'> bv way of demonstration to the trainees, undertook to prune 
01 ue of the trees. Ills treatment was thought by many to be 
roo ilrastic, but his work was fully justified by last year's crop 
of fruit. Unfortunately only very approximate records were 
1 fpt and no figures are available ; but as regards general appear- 
ance and (juahty of crop these two orchards stood out above any 
otlua- similar orchards in the county. One orchard was visited 
bv several interested parties, and some of the older growers 
exn’V'ssod very high opinions of the crop. Doubtless the season 
^\oljld in any case have produced a good crop, but the result of 
)!r. luiwscuTs work was seen in the outstanding quality, size, 
:uid perfection of the fruit. 

Crops of this kind ought to be, and could be the rule rather 
ibiTi the exception if there were sufficient skilled labour in the 
county, b'ut the unfortunate fact is that few properly trained 
mcu exist at present, although the raw material is available. 
One frequently meets highly enthusiastic young employees on 
tli'^ fruit farms who if takt n in hand by a capable instructor and 
citiefnlly trained, could inci’ease the value of their services 
tenfold. 

.f; ^ * 

THE LARGE WHITE PIG. 

Sanders Spbnxek. 

Altrovgu seme writers have essayed to describe the origin of 
lire largo White breed of pigs, and one or tivo have even men- 
tioned the names of two or three men who \vere interested in 
pip breeding some three score or more years ago as the founders 
of the Large AVliite breed, it must be admitted that complete 
5ue(e>s does not appear to have attended their labours. Indeed, 
if a claim had been made some fifty years ago that there existed 
ii distinct type of Ijurge Wliite pig it w'ould have been most 
difbcult to sustain it, for the simple reason that the while pigs 
Limd in Yorkshire and the adjoining counties had been so inter- 
uiiw'd by the artisans and mill hands who were the most 
P'^^'Hstent and successful exhibitors at the many district sho^YS, 
it bad become impossible to foi'etell with any degree of 
f'-ruiiiity the size and cliaracter of a n^sultant litter of pigs from 
nriting of white boars and sows. 

F 2 
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In the sixties and early seventies the favourite system of 
mating was to select a- thick fleshed boar of small size and with 
a short head, and to mate it with a sow of the largest size 
possessing quality of bone, flesh and hair, a short face, and 
heavy jowls. As a rule there would not be the variation in size 
of the young pigs that might be anticipated, although later in 
life there might be a great difference in their development 
The main reasons for this mode of procedure, which might not 
commend itself to pig breeders of the present day, were, thiit 
the fashionable pig of the period was one with a short head* 
that the wording of the prize schedules was usually ‘‘ For Ihe 
best white pig not exceeding certain fixed ages ” ; that the most 
popular pig classes were those for pigs not exceeding six or nine 
months old; that prize winning pigs in the classes for yoim^ 
pigs were always in great demand at good prices from ngents 
and exhibitors at the Royal and other large shows ; that those 
pigs not required for breeding could be readily made fit for 
slaughter either as fresh pork or as bacon ers as soon as the 
weather became cold enough ; that as a rule the young pigs, the 
result of mating a small and compact boar with a large m. 
possessed the outward appearance and character of the sire and 
also acquired the quick growth of the dam, and thus had a great 
advantage when shown in the classes for small white pigs, which 
then were probably the most fashionable type of pig and most 
readily sold at the highest prices. 

It may appear strange to pig breeders of the present day that 
exhibitors of pigs should purchase at high prices pigs of such 
uncertain breeding which were almost sure to develop luicvenly. 
but the conditions were quite different half a century ago horn 
those existing to-day. In the first place there was no fixed type 
or qualification for Small, Middle or Large Yorkshires, as they 
were then termed. The pigs of all three breeds were supposed 
to have short heads ; this was imperative with Smalls and Middles 
and almost universal amongst I.jarge Yorkshires. 

Mere size at the time of exhibition was the detcrmiDioS 
factor as to classification, so that it was possible lor 
a white pig to pass and win as a Small lorksliii*® 
when young and to develop so as to qualify subsequent} 
for exhibition as a Middle White (or, as tliey 
classified at the Royal Agricultural Society’s show, as “ 
any breed other than Berkshire, Small Black, Small \orkshuc. 
or Large Yorkshire ”). Indeed it was declared that one 
actually exhibited in all the three classes for White Yorks lu 
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fjt di shows. It is within tho knowledge of the writer that 
the same pig has won at the Eoyal as a Small Yorkshire and in 
the nondescript class, and that a pig has won in the latter class 
and then in later years has won as a Large Yorkshire. Any 
ditii( nlty which might have arisen was easily overcome by enter- 
ing a pig as ‘‘ age and breeder unknown.” This last practice 
had become so common, seven prizes for pigs so described having 
been won at one Eoyal show, that the buyers from the United 
States discussed the question in the American live stock papers 
and nskod how any pigs of unknown descent could qualify in the 
classes for pigs of a defined breed and possessing a pedigree? 
Elis, and the difficulty, if not impossibility, of identifying white 
pigs and their breeders, were two of the chief causes of the estab- 
lislinieut of the National Pig Breeders’ Association some forty 
or more years ago. Some few years before the classification of 
Yoi'kshire pigs had been altered at the Eoyal Agricultural 
Society's shows, where prizes were offered for Small White pigs, 
Large White pigs, and Middle White pigs, and as scales of points 
had been drawn up, these with the registered pedigrees of the 
pigs entered, ensured to a considerable extent that the exhibits 
were accitraiely described and shown in the various classes. The 
comparatively short recorded pedigrees possessed by the pigs 
entered iu the first few volumes afforded proof that the three 
raneties of Yorkshire pigs had not been bred on defined lines for 
miy grnai length of time prior to the foundation of the herd book. 


Indeed it would be most difficult, if not impossible, to furnish 
proof that the Large White pig existed as a distinct and separate 
<vpe before the seventies of last century. 

About that period there was also a great change in the type of 
pi^n1enla]lded by the purveyors of pork and especially by the bacon 
rigs furnishing a much smaller proportion of fat to lean 
ineat uere in more general demand. The introduction of the 
.lie sastem had enabled bacon ciirers to carry on operations 
1 as great ease during the summer months during wintei*. 
It necessity ceased for salting heavily the bacon intended for 
fonsmn])jion during the summer. The necessity for bacon pigs 
wiiuiig a large proportion of fat to lean also ceased when the 
ch ! became possible with the aid of the cold air 

passing of the heavily salted lean portion 
for u sprung up an enormously increased demand 

termed “ breakfast bacon,” t.e., lightly cured 
comparatively little fat and manufactured from 
carcass and thus affording the largest possible 
^ of the middle portion of the side of bacon. 
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The bacon curers in these islands gave free expression in 
public press to their requirements as to the form and degree of 
fatness of the pigs for which they were enabled to pay the 
highest price, so that the breeders of the various kinds of 
had placed before them a model to which they might work up. 
The general body of pig breeders did not seem inclined to make 
any great alteration from the type of pig which they had been 
breeding, luit one or two breeders of Tjarge White pigs were 
apparently impressed with the fact that with some modification 
their favourite breed of pig could be made so that it .would 
qualify as a bacon curer’s pig. The jowl was lightened, the 
shoulders were made much lighter, the lean meat increased, the 
bone was made of hiier quality, the form of the ham was im- 
proved and the quantity of fine hair increased. In the seventies 
of last century the Large White was a largo pork pig, in the 
eighties and nineties it was a bacon pig. The so-called improved 
Large White and its crosses were tried by the home curers with 
satisfactory results ; the bacon placed on the London and Man- 
chester markets complied so much more nearly with the require- 
ments and fancies of the consumer than did the imported bacon, 
that the manufacturers of bacon in Denmark purchased a con- 
siderable number of large white boars from a large herd in the 
Midland Counties. The results were so satisfactory that the 
Canadian curers sent orders for ' breeding pigs of the Large 
White breeil to tlie r/ame breeder. Eventually exports of Large 
White pigs of this distinct tyqie wtue made to all those foreign 
countries w’here bacon curing is carried on to any exteni. 

The I.arge White pig had become so popular that foreigners 
whoso native pigs were far too small and short, purchased at 
prices which were at the time considered to be exceedingly high, 
the largest pigs of the breed, those which were long in the face 
and high on leg. Unfortunately, owing to this, a large propor- 
tion of the breeders of Large Whites followed the example d 
the Uerkshire breeders by studying the requirements of th'® 
limited proportion of the buyers of pnre-bred pigs whose wants 
w’ore of a special character, and by so doing rendered their pig^ 
of considerably less value to the greater portion of their ens- 
tomers wTicse demands were for smaller fine joints horn 
which developed early. The breeders of Berkshires have restored 
their pigs to public favour and usefulness and there 
signs of an awakening of the breeders of Large Whites to the fad 
that although fancy points help to sell a few pigs at high 
for a short period, the commercial market is of greater inap^- 
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jiico niid is more oontinuous. The number of breeders of Large 
\Vliites does not appear to have increased in recent years. 

Ahiiough the sows of the Large White breed are at least the 
t'fji'.als of sows of any other breed or cross in prolificacy^, in milk- 
iiig, and in the general duties of motherhood, the strongest claim 
for popularity of the I.arge White pig probably rests on its won- 
derful capacity for crossing on pigs of almost any breed and 
rendering the joint produce suitable for the wants of the bacon 
curer. At the present time it is declared that no breed or cross 
of pigs so nearly supplies the wants of the manufacturer of the 
hacMi which realises the highest price on our best markets and 
wliich is in the greatest demand than does the cross-bred pig 
produced by a Large White boar and a Large Black sow. 

The National Pig Breeders’ Association has published what is 
iermcd a standard of excellence which may be of some value 
imt which might perhaps be of still greater assistance if the 
market and breeding value of each point had been stated. It is 
ns follows : — 

Colour.— \\h\te, free from black liairs and as free as possible from blue spots 
on tlie skin, 

//ftet/.— Moderately long^ face slightly dished, snout broad, not too mncli turned 
up, jovvl not too heavy, wide between the ears. 

Aar.'i, bong, thin, slightly inclined forward and fringed with fine hair. 
A«/<‘.-Long and proportionately full to shoulders. 

L'k.s/.— Wide and deep. 

Level across the top, not too wide, free from coarseness. 

Straight and ivell set, level with the outside of the body, wdth flat bone. 
PrLstom— Siiort and springy.^ 

Strong, even and wide. 

Long, level and wide from neck to nil up. 

Loin. — Broad. 

Set high, stoat and long, but not coarse, with tassel of tine hair. 

I )eep. 

Well .sprung. 

but not flabby, with straight underlines. 
utnk. L'liick .end well let down, 
and wide. 

f/^*/»-^.-Broad, full, and deep to bocks. 

Long and moderately fine. 
yic/foft.-Firm and free. 

Ohy ' ^^dek, quite free fromi wrinkles. 

./-ctiofjs.— black spots, a curly coat, a coarse mane, sliort snout, 
^uoent knees, hollowness at back of shouldois. 

mn^ develop their points until some 

proving st a year or 15 months a much 
ver^^ could be anticipated at 5 months and vke 

lit size and quality are most important. 
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THE CONTROL OF MAGGOTS 
ATTACKING THE ROOTS OF 
VEGETABLES. 

Kenneth M. Smith, A.R.C.S., 

Adviser in Agricultural Entomology, Manchester Univemty 

Insect pests of vegetables have been very much neglected bv 
research w'orkers in this country, especially insects attackini> 
onions and carrots, and to a less extent those injuring cabbages 
and turnips. 

Cabbage Root Fly* — In America, where pests of vegetables 
receive much more attention, efforts have been made to devise 
a satisfactory means of control for the maggots of ChoHo^hh 
hrassicae, the cabbage root fly, which attack the roots of cab- 
bages, cauliflowers, turnips, etc. 

One of the methods of control recommended is the device 
known as the tarred felt “ disc,’’ which consists of a small si^aare 
of ordinary tarred roofing felt which is slit in the manner sliovn 
in the diagram.^ These squares are placed round the stem of 
the plant at the time of planting out in the field and act moebani- 
cally in preventing the fly from laying her eggs on the plant, 
To place the square in position, the. main slit is opened and tlie 
two flaps in the centre are lifted up; it can then be slipped 
round the stem and pressed down close around it. The squares 
must lie flat on the soil to be correctly applied, and th- soil 
should be in a friable condition to enable them to do so. Biey 
should be about 2-^ in. square and can be cut from a shevt of 
tarred felt with a sharp knife. It is important that the material 
used should be tarred roofing felt and not the thin paper some- 
times sold as felt. 

As regards preventive measures for this fly by incans of 
chemicals, good results have been obtained by using ordiBarv 
creosote applied to the plants, mixed with some substance lib 
dry soil or precipitated chalk to act as a “ carrier 
“ spreader ” of the creosote. It is inadvisable to use sand 
the spreader because it does not absorb the chemical. I'be pi^* 
portions should be two parts by weight of creosote to ninety-eiR 
parts of chalk or earth. If possible precipitated chalk slionld 36 
used as the spreader, as it takes up the chemical readily 
easily applied, and is cheap. In order to obtain the (jorref 
proportions of the mixture it is better to weigh out the 
* Sl‘o alRo (liiH Jourfial, April, 1U18, p. .09. 
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aiiioiiiits of creosoto and chalk. A quarter of an ounce of creosote 
to 12 oz. of chalk gives the correct proportion, and in recent 
trials it was found that lb. of the mixture was sufficient for 
each square rod (or, say, 30 square yards). To mix the two 
together, the chalk can be put into a tin bath or similar recep- 
tacle and the creosote added slowly, the chalk being continuously 
stirred. The mixture should be applied in spring after 
the plants are set out, being dusted round the seedlings 
by using either a powder sprayer or a strong paper bag with a 
hole in one corner. Two or three applications should he given 
at fortnightly intervals. 

A third method of control, which has given good results in 
America is treatment with corrosive sublimate. A solution of 
1 oz. in 10 gal. of water should be made, and as the sublimate 
requires a little heat to make it dissolve, it should be dissolved 
first in a small quantity of hot water and then made up to ten 
gallons. As it is poisonous it should be used with care. About 
a tea-caip-full should be applied to each plant as soon as the 
plants are set out, and four applications given at intervals of a 
week or ten days. 

Onion Fly. The onion fly {Hylemyia antiqua), like the 
cabbage root fly, usually lays its eggs upon the plant and not in 
the soil. Any chemicals used as insecticides against this fly 
should be in the nature of deterrents to keep the fly away and 
prevent it laying its eggs, as once the maggots have got into 
the bulb of the onion it is too late to eradicate them. No such 
methanieal device as the tarred felt disc is practicable, how- 
ever. and we must look to other measures for its control. 

hxpeihnents 1 i{\vg been made with varying success. The 
Tvorst damage is done when the onions are in the seedling 
as the maggots are capable of killing several onions by 
from plant to plant. Any insecticide must there- 
eie G applied in early spring soon after the onions appear 
^ the ground. It is recommended that the fields 
6 in early spring, when the onions are tw^o inches long. 

1 a niixture of dry earth or precipitated chalk and green tar 
> in the proportions of one part by weight of oil to ninety- 
me parts of chalk or dry earth (say J oz. to every lb. chalk). 
Thp^^ ^ f intervals of a fortnight, 
aci f mixed and applied in the same manner 

for cabbage root maggot. 

^y^^osive sublimate solution used against the cabbage 
is well worth trying in this case also. Soot, which 
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is so often recommended as a remedy for the onion fly, has 
proved entirely inadequate. 

Heavy applications of nitrate of soda or of some similar stimu. 
lant have been found in practice to prove very beneficial Jn 
enabling tlie onion to withstand attacks by the onion maggot. 
In recent experiments it was found that of two exactly siiailaf 
plots of onions, one of which was treated with nitrate and the 
other left untreated, the- former gave 84 lb. of clean onions gc; 
compared with 32 Ih. on the latter. 

Carrot Fly.— For the carrot fly {Psila rosae) remedies must 
be applied early in the season when the carrots are a few inches 
long and before the fly lays her eggs. The chief point of difference 
between the life history of this insect and that of the onion and 
cabbage root flies lies in the manner of egg-laying, the eggs being 
deposited in the soil and not on the plant. Bearing this fact in 
mind it will be seen that if the soil is dusted over with a thin 
covering of chalk or earth impregnated with some insecticide, the 
fly is likely to be deterred from egg-laying, while even if egg 
is laid, the tiny maggot may be killed by the chemical on its 
journey from the egg to the carrot root. In practice it was 
found that green tar oil, chlor-cresylic acid, or nitro-beiizenc, 
gave the best results, when applied mixed with precipitated 
chalk at the rate of J oz. of the chemical to lb. of the chalk. 
It should be mixed and applied as in the other cases. 

In captivity the canot fly has shown a very great fondness for 
sugar and will continue to feed upon it till the abdomen biiists 
and the insect dies. It might be woHh while in gardens and 
allotments to put out a small quantity of syrup or molasses to 
attract the flies away from the carrots. Whenever possible 
carrots should be sown late, about the end of the first weelnfl 
May, as by this means the first generation of flies is avoided m 
the risk of infection thereby lessened. 


Investigatioxs into a means of increasing the proportions^ 
hens to cocks in b a tellings were described in a comiminioah® 
by M. Lienhart of the University of 
The Sex of Eggs. to the Acad^^mie des Scienc('s in 

Sfiirting from the facts that in the same breed cocks ar^ 
heavier than hens, that the weight of young male cto 
higher than that of females, and that the same 
perceptible even in ne wly-batched chicks, it occurre 
® Sco Journal (V Affrkulturc Pratique^ 14th Aug., iOiy. 
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Lienliart that the eggs from which male birds are developed 
iiii^ht also be heavier than those producing females, 

p’xperinients which he then made did appear to show that by 
selecting for incubating eggs heavier than the average a larger 
proportion than usual of male birds was produced. This was only 
the case, however, when eggs of a single pure breed were used, 
and it appeared that the result would be more certain if eggs 
were used from fowls all of the same age and at the height of the 
laying season. 

Further experiments at the Experimental Station of Ccligny 
(France) have given the following results'^ : 

Sitting of 15 eggs, medium weight, rather ligUfr, 8 hens, 4 cocks. 

r „ j, heavy, 4 „ 7 „ 

,, „ 15 „ all heavy ... ... 4 g 

„ „ 15 „ light weight (below averagej 9 „ .3 

T, „ 15 „ (from 5 heus) lightest weight 11 2 

Other experiments gave negative results and M. Lienhart found't 
tliat these were always obtained with breeds of mixed oi'iain, 
such as Faverolles, Mantes, Coucous de Malines, etc. With 
Leghorn, Minorca and Bresse eggs, a large proportion of males 
vith heavy eggs, and a large proportion of females with light 
egg.s, were always obtained. 

fr leality, the progenitors of the Faverolles had very different 
weight averages of eggs Houdan 1.94 oz., Brahma 1 .8T oz ( 
Dorking 2.19 oz. It follows that certain families of Faverolles 
have eggs approaching Houdan eggs, others Brahma eggs, and 
others again Dorking eggs. If then, light Faverolles eggs 
(uVciage weight 2.12 oz.) are selected to obtain females, one 
may include in the sitting heavy eggs of the Houdan tvpe or 
lirahma type and consequently obtain males. With eggs from 
a single Faverolles hen, however, of which the eggs were of a 
constant average weight, M. Lienhart obtained a majority of 
males with the heavier weights and vice versa. 

' results are sufficient to encourage further inv^estigation 
n 0 t le possibility of making, under practical conditions, such a 
■ ion of eggs for sitting that a large proportion of the sex 

fell-eel may be obtained. 


* 


* 


* * * ^ 


t -'5tli Fcl.,, 1922. 

■olMmde la SociM. de liiolonie, No. 3i!, lOtli Dec., 1921. 
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ConsideeabijB interest was shown in the Ministry’s exhibit at 
the last National Utility Poultry Society’s Show, of a model 
Plans fox house for two goats and a fodder store com- 

Goal House hined. The model was designed to illag. 

Irate how goats could be housed under the 
most hygienic conditions with due consideration to economy oi 
space and material. Detailed plans of the model have now been 
prepared and copies may be obtained from the Offices of the 
Ministry, 10 Whitehall Place, S.W.l, price 8d. post free. 


* * * ♦ * 
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NOTICES OF BOOKS. 

Crops and Tillage.— (J. C. Newsbam, Principal of the Moninoiitlisljire 
Agricultural Institution, Usk ; pp. 182 ; Gs. net : Methuen & Cu.. Ltd., 
London.) This is a textbook wlilcli should attract a wide range of reafe. 
It is written in a manner which must appeal to the farmer, and piu ticiilarlv 
to the farm student, yet it may also he described as a book for the Lnivevsity 
student who, after reading extensively, desires to focus his knowledge of tlit 
subjects coming within its title. In handling a scientific suhjeci there ii; 
always the problem of technical words, but the writer manages to makeliis 
statements clear, without labouring to explain their evident truth wlien such 
would involve a standard of scientihe training beyond that of the reador-s for 
whom the book is intended. The information is well knitted together, as, for 
example, in the description of the development of rotations as now practised, 
and the reader finds himself more and more interested as the subject matter 
is unfolded. The writer’s experience is wide and drawn from many di.ifricts. 
and the book should prompt the fanner to try methods of cultivatimi which 
have proved successful elsewhere than in his immediate neighh^iurbood. 
Points of practical interest to the farm student, such as occur for examiilem 
threshing, stacking, sowing, rolling, in fact, in the most everyday (ipeiatioas. 
are dealt with in a manner most likely to impress the memory. Being recenth 
written, the book embodies imioli of the experience, and many of tlie lc»ciii5 
of war-time cultivation. The writer wisely introduces mucli iiiformiiUoti 
which a fanner, from its v(jry familiarity, often never thinks of cxplaim’^o^^ 
a pupil. The index is good, Imt is unfortunate that it is not fuller. Se^el8l 
references are made to experiments, and to the works of agricuitund 
but a brief list of books of reference would have been an advantage, 
pages on grassland and its jjrobleiiis are very good and give a wcll-haliii’Jj’'^ 
bummaiy of the writer's experience, incidentally, it may he noted, 
value of liming rough pasture previf)iis to the application of slag if fi’’ 
results are to be obhiined. Perhaps more might have been said ali^ut 
without stepping beyond the title of the book. Several insect pest'' 
touched on, and some fungus diseases. On points like these a list 
would iiave been useful and would not materially have increased thonti'** 
of pages. 



19 ' 2 ' 2 .] Agricultural Hbsbarch Scholarships. 


285 


m 


Commercial Poultry Parming.-(T. W. Toovey.) it is now three 
yeai's since the first edition of Mr. Toovey's book was published, and the 
presont edition has been entirely rewritten and many additional illustrations 
luve lieeii included. A book of this nature cannot fail to be ot great value 
to all interested in commercial poultry farming, as it contains in detail and 
a very clear manner the methods employed at the King’s Langley Poultry 
Farm. Mr. Toovey has devoted many years to the study of this branch of 
agi'ioultnre, which is a growing an important one in this country. 

In recent years commercial egg farms have sprung up all over the country 
imt in nearly every case they have been modelled more or less on the methods 
eiiiplnved in the United States and Canada, altered somewhat to suit climatic 
variations on this side of the Atlantic. 

Mr Toovey’s system departs largely from the usual practice, and i„ many 
«avs may be said to be unique, especially so with regard to what are perhaps 
thetn-o most important branches, namely, hatching and rearing, on whicli the 
success of a poultry farm so largely depends. Some 6,000 head of laying 
snick are run on this farm and the ndiole of the hatching and rearing is carried 
„iit l.y means of broody hens. To those unacquainted with the excellent 
arnii.,»emcnts made by Mr. Toovey this method of hatching may appear a 
difficult ta-sk, as indeed it would be were it not for his system and the fact that 
I, considerahle proportion of the stock consists of “heavy" or sitting-breeds 
aiitl first crosses. " 

Two other items in Mr. Toovey’s management also differ eonsider.aldy from 
the usual practice. The runs are entirely of grass and the soft mash feed contains 
a ugh proportion of vegetables, a part of the farm being set apart for their 
< ultnctKin. The argm scratching house system is employed for accommodating 
the luce, Img and laying stock, but tlie unit per house I, as been kept down to 
ml) lic,„] m the case of unmated flocks and 75 for breeding stock The 
arce, hug stock have separate wired-in runs but the laying stock amountinir to 
suiue ,a.!KI0 birds are given free range in one large paddock. Mr. Toovey^has 
rouilerea great service to the poultry industry in the past bv the verv frank 
m which he has contributed to the Press, relating not onlv his successes 
the tailuies w-hici, he has at times encountered and siiccessfullv overcome 
hiparlicular the two last chapters in Mr. Toovev's book should "be read by 
-xiy .u,e„,l,„. po ury fanner. These two chapters deal with the economics 
t >omt y keeping based 01 , the author’s experience, ami also express his views 

Ihese W. in gt'neral agriculture, 
should prove of considerable interest to Briti.sh agriculturists. 


Research Scholarships.— Tlio Minisiry invites 

I'eaw' ■T'l' in iigriciiltiiral science. Tlic number to 

any '^’'P®nd upon the qualifications of caiididates and will not in 

UtOu l' scholarships are tenable for three years from 

, I h and are of the value of £200 per annum. 

nw,l7',’ ''''''''' »nd must be 

Mliulii'ii'l '® 'vliieli, together with a copy of the conditions 

of Vv -'"t,'’ ' '^^'''O'nrships, may be obtained from the Secrclarv, Ministry 
Agricult,,,,,^ Whitehall Place, S.W.l. 
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Fream Memorial Prize.— The Freain Memorial Prize, wiiid, • 
annually awarded by the Ministry to the candidate who obtains the Ijiu-if,! 
marks in the examination for the National Diploinu in Agriculture, liasli ' 
won this year by !Mi‘, llobert Laird of Lawthorn, Irvine, Ayrshire, a 
Glasgow University aiul the West of Scotland Agricultural Collei:,'e. XI’ 
value of the prize this year is about £0 10s., wdiich is to be devoted torU 
purchase of books. 

Report of International Seed Testing Congress,- 

the ileport of the International Seed Testing Oojigress which took X'lacc at 
Copenhagen in June, 1021, '-will shortly he obtainable from the Secivtrrv 
National Institute of Agiiciiltural botany, Hnniiiigdon Road, Canihriduv, x[,j! 
price of the Report A\'ill be ()/- post free. 

All those wdio propose to purchase copies should send their .inif., 
accompanied by a cheque or Posttil Order to the above address as soou 
possil>le, as tlic supply is linnted. 

Leaflets issued by the Ministry— Since the date of the list Uvo. 

' on page 188 of the ^lay issue of the Jmvmly the following leaflets havi; 
revised, and the one marked with an asterisk will, provisi<jnally, la* 
free : — 

No. UL— The preparation and packing of Honey for Market, 

,, 244.— The Destruction of Rats. 

,, A 31 b/i.— Abridged List of Publications.* 

The following Icaticts arc no longer supplied free: — 

No. 381. — Ilow to keep Swine Fever away. 

., 383. — Hints on Goat-kceping. 

Foot-and-Mouth Disease.— Since 23rd April, the date rciVn ed to in 
the Note contained in the Jouraal for May, Pd22 (p. 103), only HI finditr 
onthrCLd^s of Foot-ambMoiith .Disease have hcon conlirmcd in (Irciit Britniii, 
bringing the total up to 21st May to 1,090, of which 994 were in England. ;] in 
Wales and 102 in Scotland. Of ihtse 20 outbreaks 1 occurred in (.'iK-diiig 
5 in Dcrbysiiii’c, 1 in Denbigb^birc, 2 in Staflordsliire, 8 in the W(‘>1 llidiiiiri'l 
Yorkshire. 2 in Berwickshiie and 1 in Midbghian. All these cases wa-iv Jodi 
with by slaughter (jf the allectfMl aiiiinals and those iiinnediatelv iii i. (jiilad. 
involving the slaughter of a total of 40l cattle, 320 slice]) and 122 jtigs in tLe 
20 outhr(*aks. 

The ontlii’caks in Berwickshire and Midiotliian occurred in fia'<‘ districts 
ami involved the reiinposition nf restrictions over an area of l;i luilrs niljiis 
from the infected centre. One of the outlu’eaks in Stail'ordsbire and 1 in (lie 
West Riding, wt'rc near the border of a scheduled area, and invnlved dind 
fcxl'iisions of the areas undi-r restrictions. Two of the oulbreaks, viz., in 
Deiibighsliire and Midhuhiuii. occiirrcMl on j)ren)iscs which had becii piuvioiiJ}’ 
infected lull were freed and rc-stockcil. 

Since 23rd Apiil further iiindificatioiis of (he i’ostii(‘tioJis on tla; laovciiidit 
of aninials liAN’e lan.ui iiiaile l)y Or<lers fiv'clng laige parts of FilVJ.iiiiHrk 
Renfrew^ Westmorland, Cheshire, NoiTidk, liinctdiishire (Lindsev), faiiicusliito 
and pai'ls of the 3> Ridings of Yoi ksliire, also fieeing small areas in Noitlt- 
nnihcrl;i.n<l. Cuinhciiand, Essex, Middh'sex, lYrtlishirc. Forfai’, I Oinil'art'Oisliiu'* 
Diaiiam, Xottirighanislnrc*. Lei<'('.stersliire atid Warwiedvshire, 

die; tnllow ing stateinent givf‘H the niimlau' of outbl'eaks wiiich have 0 <'(:iiri'C)l 
sini'c the coimnenccment of the ejiid^unic in .Januarv last up to 21 st 
flic dale of tile last ))uthrcak in each (uumfy, tlio number of infccli'd incni'^es 
which have la.-en ilcclaied I'rec. and tin; numher of animals sliuigliU n J 
county. 
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t'ouuty. 

Xo. of 
ouL- 
brenks 

No. of 
out- 
\>rtiaks 
freed. 

Date of 
last out- 
break. 

Animnls slaiightert'd, 

Cattle. 1 Sheep, | Pigs. i Goat-. 

Bnglaud. ^ 

; 



1 

1 

I 

1 

3/2/22 

2/3'/22 

44 ~ 

8 ■ 

- - 

Caul bridge .<• 



Ciiinbi'i’limil 

2 

43 

2 

41 

8/2/22 

26/4/22 

82 

1,314 48 

61 1 

180 -. 

5 

5 

2.6/2/22 

303 RO 

— 

Dorby 

Dniluim 

17 

fi 

21/5/22 

313 1 

3.5 — 

To 

73 

8/1/22 

21I/.1/22 

1,190 409 

21.5 H 

Kvscx 

HaaM 

IH 

13 

325 537 

384 

1 

1 

7/2/22 

.5 

— 

Kiiit 

3 

3 

3/3/22 

.57 163 

1 

1 llIK'M^TCr 

lOo 

08 

6/4/22 

1.723 lU 

838 2 

U-iC<.ViC!.‘ 

3 

2 

2/3/22 

221 35 

1 — 

Ijithv,. Liiulsey 

33 

33 

21/3/22 

H25 1,745 

358 - 

(1(1. Kcistcveri ... 

1 

1 

2/2/22 

17 25 

1 

T.iiiabm 

2 

2 

17/2/22 

39 




B 

3 

9/4/22 

19S — 

155 — 

yiji'foik 

23 

23 

26/3/22 

576 161 

488 3 

Voi’thunibei'laiK^ 

38 

37 

17/4/22 

1.203 50S 

186 — 

Xottijuiiam 

20 

19 

28/3^22 

373 159 

86 

Salop 

1 

1 

1/2 32 

11 

1 — 

Siaffoi'd 

i) 

ri 

U/.6/22 

173 43 

87 

Sdfiolk 

5 


1 7/2/22 

1 18 

101 - 

.Siirrev 

1 

1 

9/2/22 

_ 


Su^S!v\. K 

] 

1 

21/2/22 



Warwick 

2 

1 

12/1 22 

134 175 

81 

WcsiiiKi eland 

24 

20 

1/3/22 

617 390 

46 

Vcite, K.R 

ISO 

109 

17/4/22 

3.09fl 10.76) 

2.435 .5 

.. X.K. ... 

104 

90 

11 4/22 

2.759 2.736 

841 2 

W.K 

272 

216 

11/5/22 

4,390 446 

2,081 1.5 

loi;;! ; 

1)04 

893 


20.043 18.8(12 

8.t!64 37 

Wales. 

IVubdi 

3 

2 

26/4 :L2 

1 ' 1 

! 43 ^ ! 

14 — 

Total 

[ 3 

2 


43 -- 

u - 

Scotland, 
liiwick 

8 

4 

15,5 21 

105 926 

11 

Til'll barf. 01 ) ... 

4 

4 

16.61/22 

105 61 

29 

k'liiii fries 

1 

I 1 

4 2 23 

84 . - - 

1 1 ■■ ■ 

ITiCi L(ii Ilian 

3 

3 

' 16/3/22 

loS : - ! 

i 

Tifc 

Tp'i'far 

^ 8 

1 6 

13/3;23 

22ii 1 

19 2 

: 23 

^ 14 

18 4.22 

381 , 017 

1 268 ■ 2 

Kinross 

; 1 

1 

: 23/2 22 

13 -- 

1 ; — 

Lanark 

0 

9 

■ 36; 22 

101 6 

49 : 1 

Liniithuow ... 
Miiilothlan ,,, 

Pculi... 

K'.nfrcw 

1 

,i 11 

1 

f) 

1D2 22 
: 14/5 22 

lit 

9n 

171 ^ 1 

10 

9 

21/3 22 

135 107 

23 ; 1 

1C 

14 

^ 4/^32 

; 291 16 

47 i 

^iCrlJll;^' 

7 


. 20/2^33 

! 151 

3 ; ■ - 


Ldat 

102 , 81 ■ 

- 

2.960 

1,734 

050 ! 

7 

Tutai for ' 

1 I 


, 1 

1 j 




Lreai ..,j 

1,099 1 97f! 

i i 


'23.067 i 

i 

^ 20,596 

L- 

9,328 
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Rabies. 


[JunB, 1922 


’Rohi^^.—Southamj^ton , — A case of Rabies in a dog at Itcheu, in 
Borough of Southampton, was reported to the Ministry^ on 5th May. 'j'jjg 
head was received at tlie laboratory, and the case was confirmed on the Dt|j 
instant. 

The dog, a fox terrier puppy, 7 months old, was not known to liave bitten 
any other animal or any person. The owner states that he exercised tlie do!? 
for miles over the country in the Southampton neighbourhood where oiubieaks 
of Rabies occurred during 1920 and 1921. It is considered a possibility that 
infection may have been contracted from a rabid dog of tbe last series ot out, 
breaks by some other dog, and communicated by a bi^e to the puppy no^ 
affected. No fuither information is available at tlie moment, but inquiritB 
are being pursued as to any dogs lost or destroyed during the past 6 luouths. 

An Order was made qn 9th May, requiring the muzzling of all dogs witbiu 
a radius of 15 miles from Southampton, and proliibiting the movemeut of all 
dogs out of that area except by licence of the Ministry. No licences will be 
granted except under conditions requiring the dog to he detained and isolated 
for 6 months on tlie premises of a veteriilary surgeon approved by the Minbtrv, 


Frinted under the authority of HiS Majjcsty’S Statiokkry Oi i 

By Metchim k Son, Princes Street, Westminster, S.W.I.i ' 




